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CONSUMER PREFERENCE AND WILLINGNESS TO PAY FOR 
SHEEP MEAT QUALITY AND SAFETY IN ADDIS ABABA 
 
ABSTRACT 
 
The main objective of this study was to assess consumer preference and willingness to pay 
for sheep meat quality and safety attributes in Addis Ababa city. Two hundred (200) 
households were selected using multi-stage sampling procedure. Rapid market appraisal 
and key-informant discussions were held to select five most relevant sheep meat quality 
and safety attributes i.e. hygiene, freshness, official stamp, fat content, and price. These 
were derived using an orthogonal fractional factorial design to create profile scenarios. A 
cross-tabulation analysis was also employed between socio-demographic features and 
consumption frequency. The results of cross tabulation analysis indicated that socio-
demographic variables such as age, education level, occupation, and household income 
have a significant effect on consumer preference. However, demographic variables such as 
gender, religion, ethnicity, and marital status do not. The data from conjoint experiment 
were estimated using rank-ordered logit model in which the ranking of product profile 
were determined by the five quality and safety attributes. Relative importance and 
willingness to pay for were estimated from the coefficient of rank-ordered logit result. All 
parameters from rank-ordered logit model were significantly different from zero with the 
expected signs, suggesting that the quality and safety attributes selected significantly 
influence consumer choice behavior at 1% significance level. The result of the analysis 
indicates that hygiene is highly valued by all consumers regardless of income strata, as 
indicated by part-worth utility, relative importance, and willingness to pay and the least 
preferred attribute is fat content. Hygiene contributes up to 37.41% of overall utility, 
followed by freshness (18.48%), price (16.02%), official stamp (14.29%), and fat content 
(13.80%). From these results, the most preferred combination of sheep meat quality and 
safety attributes was clean, fresh, price of 42 ETB, official stamp present, and low fat 
content. Result from this study indicates that respondents from high income households 
were more concerned about hygiene and fat content than medium and low income 
households. Conversely, respondents from the low income households were more 
concerned about price, freshness and official stamp than their medium and higher income 
counterparts. It was also found that consumers have a particular preference for hygiene as 
the most dominant attribute influencing purchasing decision. A large percent of consumers 
were willing to pay a premium for hygiene; where individual consumers were willing to 
pay a premium of 23.35 ETB for sheep meat of better and improved cleanliness. Freshness 
was ranked second with a WTP premium of 11.53 ETB for freshness attribute in sheep 
meat. On average, consumers WTP for official stamp, and fat content were 8.92 ETB and 
8.61 ETB respectively. Thus, from the WTP result, hygiene, freshness, official stamp, and 
fat content were ranked from most to least valued attributes, thus preferred in terms of how  
their levels influencing consumer preference. The derived WTPs across income strata were 
also similar with those obtained using the whole sample. This finding would have a 
positive implication for forming product differentiation strategies within the animal source 
food policy in general and the sheep meat industry in particular. Specifically, it could be a 
source of information for producers in the sheep meat industry about consumer preference 
and willingness to pay for the selected quality and safety attributes.  
  
1. INTRODUCTION 
 
1.1. Background 
 
Food quality and safety have been receiving a greater attention from consumers. At the 
origin of this change in consumption patterns were many organizations, including 
producers, processors, government and consumers as a response to food scares and crises, 
ethical considerations, health, desires for environmentally friendly production and 
concerns over animal welfare (Grunert et al., 1996). Meat and meat products are the food 
items for which consumer confidence has substantially decreased during the last decade 
(Issanchou, 1996). However, for developing countries there is a rapidly growing demand 
for livestock products driven by increased urbanization, population growth and improved 
living standards evidenced by an emerging modern retailers and supermarkets (Reardon et 
al., 2003).  
 
The changing structure in livestock product distribution channels as illustrated by a 
growing modernized commercialization system is in part a response to changing 
consumption patterns by consumers who are seeking food diversity and food quality. A 
successful livestock products and meat marketing system has to meet the changing 
consumers’ expectation. The increased demand for quality and safety poses a new 
challenge for supply chain actors to adapt to emerging trends on the demand side to be able 
to exploit these opportunities (Mergenthaler et al., 2009b).  
 
In today’s market, competition in animal source food is not only governed by production 
efficiency but also by the production and marketing of good quality and safer products. 
This structured demand in livestock products and scale of delivery has been observed in 
urban areas. Ethiopia is a good example among developing countries to understand how 
this emerging trend in consumer demand and the accompanying shift in production and 
market structure could be an avenue for economic development centred on livestock. Thus, 
the study of consumer preference and valuation for animal source food quality and safety is 
indispensable.  
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The country has a large livestock population with 47.5 million cattle, 24 million sheep, and 
22 million goats (CSA, 2009). Sheep and goat provide 35% of meat and 14% of milk 
consumptions (Asfaw, 1997). However, the quality and safety attributes of small ruminant 
meat are largely below standard and smallholder farmers have not exploited the potential 
of small ruminants and consequently limiting the role these animals could play in reducing 
poverty and achieving food security.   
 
In Ethiopia, empirical research that addresses how informal market actors can respond to 
consumer demand for higher meat quality and safety is limited. In theory, if consumers are 
becoming more exigent for the quality and safety of sheep meat, producers are expected to 
respond to these demand-driven characteristics in order to remain viable participants in the 
small ruminant meat market. Although it is essential for market actors and producers to 
respond to these preferences, formulating and recommending policy geared toward 
designing safety and quality standards for local wet market to decision makers would be 
daunting.  
 
Hence, the production of good quality and safer products according to consumers’ needs 
are one of the very limited options available to smallholder producers to reap the benefit 
the growing new niche market for animal source food in the country is offering. This 
requires a good understanding of consumer preference in animal source food quality and 
safety. Therefore, exploiting these comparative advantages in livestock product in terms of 
adequate quantity and quality could provide an important pathway out of poverty for poor 
producers and small-scale actors in the value chain. 
 
1.2. Statement of the Problem 
 
Food quality and safety issues are having greater attention among consumers, public health 
debate, policy makers, and industries in some in today’s international market. As a result 
they are becoming an essential component of food consumption criteria in today’s 
changing world. Especially, the quality and safety of animal source food have been raising 
in developing countries political agenda because of urbanization, population expansion and 
income growth especially in urban areas (Delgado et al., 1999). However, consumer 
confidence in food quality and safety has decreased and the concept of quality and safety 
has not been adequately defined in developing countries context.  
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Increasing globalization of livestock products markets are both an opportunity and a 
challenge to Ethiopia’s livestock sector. The increasing global demand for livestock 
products offers an opportunity to increase production in terms of quantity and quality. 
Conversely, live animal exports of the country are thwarted by stringent quality and safety 
standards in the Middle East market. 
 
In spite of the number of livestock populations and its integral components of farming 
system, their contribution to the national economy is below potential. This is attributed to 
the fact that poor livestock producers face numerous constraints in the production and 
marketing such as lack of access to quality inputs, capital, improved technology, and poor 
market infrastructures (Adina and Elizabeth, 2006). This undermines their economic 
viability, which resulted in small marketable surpluses. 
 
In Ethiopia, there are no clear supportive public policies to know whether smallholder 
producers will be able to take advantage of the growing niche market for livestock product 
and the extent to which their scale of production and safety and quality product should 
improves.  
 
The production and marketing of animal source food is currently facing challenges from 
lack of official standards, technological innovation, and knowledge on value addition 
opportunities. Likewise, the distribution of animal source food involves numerous market 
agents, including brokers, butcheries, traders, supermarkets, restaurants, and abattoirs and 
constitutes a long marketing chain before reaching the final consumer. This makes the 
system not only prone to shortage of supply but also vulnerable to contamination by 
disease that affect the quality and safety of meat; thus resulting in low productivity and 
poor quality animal source food products thereby limiting producer’s marketed surplus 
(Hailemariam et al., 2008).  
 
While consumer demand for better quality and safety of animal source food have been 
growing , little is known about consumer preference and willingness to pay for value added 
products (in terms of quality and safety features) in Ethiopia. The limited number of 
studies was focused mainly on demand for beef and perceived quality attributes of beef 
along marketing chain (Samuel, 2007; Bekele, 2008). In this regards, it is difficult to 
generate the required food product differentiation that meets consumer demand and the 
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quality and safety requirements to improve producer’s competitiveness in the growing 
niche markets.   
 
The majority of the research regarding quality and safety issues was implemented in 
developed market context. However, studies that relate local standards and consumer 
preference with a focus on quality and safety are scarce. Since findings in these countries 
cannot simply be transferred to developing economies, research targeted to local condition 
is needed. Like most developing countries, Ethiopia animal source food quality and safety 
control system is not clear.  
 
Raw small ruminant meat is the major meat products sold for consumption and has limited 
value addition. This was partly because of the country’s meat producers and retailers 
inabilities to optimally manage their supply decisions to satisfy the growing market niche 
and uncertainty in preference and consumption patterns. Consequently they are supplying 
limited quantity and quality products, which are not up to standard (Berhanu et al., 2007). 
There would be more opportunities for value addition if meat were also marketed based on 
cuts combined with some forms of credible official standards, availability of refrigeration 
and shelf displaying facilities for livestock products.  
 
On the consumption side, demand is increasingly becoming more differentiated, as 
consumers are more informed than ever before about health and nutrition issues and are 
keen to ask questions and express their concerns about food quality and safety.  
Supermarket expansions in Addis Ababa is interpreted as  a direct response to these 
changing consumption patterns, as they seek to capture the demand for quality and safety 
meats. In this paradigm, domestic producers and processors need a better understanding of 
sheep meat consumer preferences to benefit from the growing niche market (Reardon et 
al., 2003).  
 
A study of consumer demand for quality and safety in Ethiopia is timely to generate the 
needed knowledge to inform new policies and strategies regarding the production and 
distribution of sheep meat.  The focus is on consumers’ valuation of quality and safety 
attributes of sheep meat. This trade-offs between different sheep meat quality and safety 
could be examined with the help of conjoint analysis, which is essential for designing 
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effective food policies and products with a bundle of specific attributes directed to satisfy 
consumers’ needs (Henson and Reardon, 2005).  
 
There is need to understand consumer preference of sheep meat quality and safety to gauge 
how much they are willing to pay. Thus, knowledge about the relative importance of 
various quality and safety attributes provides some marketing opportunities for farmers, 
processors, wholesalers, and retailers in the sheep meat industry. The results of this study 
could be useful for a better understanding of value addition through quality and safety and 
for designing targeted marketing strategies to reach various categories of consumers. 
 
1.3. Objectives of the Study 
 
The overall objective of the study was to assess consumers’ preference and willingness to 
pay for improved sheep meat quality and safety attributes. 
 
The Specific objectives were:  
 
1.  To identify the quality and safety attribute that is important to sheep meat consumers; 
2.  To quantify consumers’ valuation of sheep meat quality and safety attributes and;  
3.  To determine the factors that influence consumer’s preference for sheep meat. 
 
1.4. Significance of the Study 
 
In countries like Ethiopia, low standard livestock product quality and safety have always 
hampered smallholder producers’ participation in the growing niche market for animal 
source food. Thus, prioritizing the major problems are the first tasks for implementation of 
actions. As a result, the critical analysis of consumer preference and willingness to pay for 
product quality and safety is indispensable to design and develop product and marketing 
strategies and formulate appropriate public policies targeted to consumers and smallholder 
producers need.  
 
Our expectations are that the results of this study would assist in providing opportunities to 
producers and other marketing agents to benefit from the growing meat demand by 
identifying the various market segments and their preference. 
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The results of the study would also help identifying niche markets for improving meat 
quality assurance and safety mechanisms for livestock owners to participate more 
effectively in the growing animal source food in urban areas. Ultimately, the information 
generated from this study would help enhance the marketing ability of producers, 
processors, wholesalers, and retailers by providing a base for market segmentation, 
diversifications and developing niche markets for different types of sheep meats. 
 
Further, the results of this study could be used for designing enforceable safety and quality 
standard of meat for domestic market and gradually update them, as new information on 
quality criteria and consumer preferences emerge from new research. In addition, the 
findings of this research could be used to the changes in demand for product uniformity, 
convenience, quality and safety as well as changes in the prices that consumers are willing 
to pay for livestock products. 
 
1.5. Scope and Limitations of the Study 
  
This study was conducted in three sub-cities (Bole, Arada, and Kolfe Keraniyo) of Addis 
Ababa administrative city and a sample of 200 respondents was selected and was largely 
comprised of male headed households, which calls for caution in generalizing the results to 
broader geography and livestock product markets of Ethiopia. Moreover, the study used 
discrete choice conjoint analyses which have some limitations, but, we have tackled the 
problems carefully to minimize the limitations associated with the methodology. In spite of 
the limited sample size, area coverage and some methodological limitations, the results of 
the study are expected to be of value in designing appropriate livestock product quality and 
safety policies. In addition, the result of the study can also serve as a starting point to 
undertake further research in other areas. 
 
1.6. Organization of the Thesis 
 
Chapter one deals with background information, problem statement, objectives, 
significance of the study and scope and limitations of the study. Chapter two describes 
concept, definitions, methodologies used in preference analysis, and brief review of related 
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studies. Chapter three describes the study area, conjoint experiment together with research 
methods used in this study.  
 
Chapter four discusses descriptive statistics on socio-demographic characteristics of 
respondents, cross tabulation analysis of consumption frequency and socio-demographic 
characteristics of the respondents and conjoint analysis results describing part-worth 
utilities, relative importance of each attributes and consumer willingness to pay estimate. 
Chapter five concludes the study with the main findings and provides recommendations for 
future research in this area.   
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2. LITERATURE REVIEW 
 
2.1. Small Ruminant in Ethiopia 
 
The production systems of livestock are classified using different context by many authors. 
Based on three factors of production (land, labor and capital), the livestock production 
systems of Sub-Saharan Africa are classified into two major types: the traditional and 
modern production systems (Ibrahim, 1998; Tibbo, 2006).  
 
The production system of Ethiopian sheep and goat are classified into two major categories 
and three different production systems based on input-output flow (Tibbo, 2006). The first 
system of production is the traditional smallholder management system, in which sheep 
and goat are kept as an adjunct to other agricultural activities along with other livestock 
species. The second system of production is the private commercial and parastatal 
production system. Besides, these two categories could in turn be classified into three 
major different production systems. This includes the highland sheep-barely, mixed crop-
livestock and pastoral and agro-pastoral production systems (Tibbo, 2006; Solomon et al., 
2008). 
 
Despite the high stock of small ruminants, Ethiopia produces only approximately 37,000 
tons of mutton and 25,000 tons of goat meat annually (FAOSTAT, 2004). Small ruminants 
contribute about 12% of the value of livestock products consumed and 48% of the cash 
income generated at farm level, 46% of the value of national meat production, 25% of the 
domestic meat consumption, 58% of the value of hides and skins production (ILCA, 1993; 
Zelalem and Fletcher, 1993). 
 
The domestic meat production has been increasing annually at a rate of about 0.7% for 
sheep meat while goat meat production has remained static (FAOSTAT, 1996). These are 
not in line with the growing new niche market for meat in the country in terms of both 
quantity and quality. Moreover, the carcass quality is very low yield (8.5 kg on average) of 
the indigenous strain sheep and goat is a major reason of the low meat production.  
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The low carcass yield, which is tributary of the production system, represents a major 
hindrance for the production of meat with the minimal quality and safety that responds to 
consumer preference.  
 
Meat quality and safety control measures are either lacking or poorly developed specially 
the existing meat processing units, which are generally not equipped with quality control 
system (Avery, 2004). This suggests that a comprehensive consumer quality and safety 
standards listing national meat standards is indispensable for the production of high quality 
and safety meat and meat products. Despite the opportunities to cater for the requirements 
of the developing niche market, the national production chain is disorganized and 
constrained by high costs with low capacity to commercialize. This is more difficult in the 
case of small ruminants as sheep and goat fattening are seldom intensively managed.   
 
The animals pass through long and complex channels from highly dispersed smallholder 
producers before reaching consumers. These additional factors leading to low quality of 
small ruminants supplied in terminal market. Factors such as budget shortage, lack of 
market oriented production, deterioration of grazing land, lack of skilled manpower, 
shortage of input supply, seasonality of consumption, fluctuating price, poor extension 
service, poor marketing infrastructure, recurring droughts, disease outbreaks, lack of 
financial institution, lack of effective producer’s organizations, and lack of clear policy 
(Yakob, 2002; Berhanu et al., 2007). Because of this, most live animals supplied in 
terminal markets are of very low quality by the time they reach consumers’ dining tables.   
 
From a commercialization standpoint, the markets are mostly characterized by lack of  
official standardized transaction system with substantial market power for traders who are 
known to have higher profit margins compared to producers (Berhanu et al., 2007). 
Livestock pricing is often based on negotiations between sellers and buyers through mostly 
direct visual assessment (eye-ball pricing) of animal’s body conditions, the effects of 
factors such as period of sale (i.e., festival), age, weight, colour and body conditions, value 
of  skins, urgency of household cash need, role of brokers, ease of trekking, and distance 
are critically important.   
 
 
10 
 
2.2. Demand for Livestock Products  
 
The demand for livestock products are rapidly changing in most developing countries with 
the rise of supermarkets and other new niche markets increasingly playing an important 
role. The per capita consumption of animal source food, including sheep meat, has been 
rapidly growing and is becoming increasingly differentiated with greater emphasis on 
quality and safety. In this region, meat consumption was projected to grow at an annual 
rate of 3.5% to reach 12 million tons in 2020 (Delgado et al., 1999).  
 
The factors inducing this structural change are primarily increasing population in urban 
areas, higher income, and global interconnectedness of urban class, all of which resulting 
in convergence towards western style diets. This suggests that growth in per capita 
consumption of animal products is generally above the growth in consumption of other 
food items. This was perceived as a new opportunity to improve the incomes and 
livelihoods of poor smallholder livestock producers.  
 
These trends in new demand-driven livestock revolution present real opportunities for 
livestock producers and considerable challenges to small-scale livestock producers. This 
perhaps explain why most smallholder producers have not been responding positively to 
these opportunities, particularly in Sub-Sahara Africa where small ruminant meat accounts 
for about 30% of the total meat consumption with an average annual rate of 2.4%. Some of 
this demand growth is expected to be covered by small-scale producers although they 
remain ill-equipped to respond to quality and safety-driven consumer demand.  
 
Ethiopia could benefit more from these market opportunities because of its large livestock 
population. Although most consumers are becoming increasingly concerned with the 
quality and safety of the food they purchase, producers are not responding to these 
differentiated preferences from a segment of the population despite clear indications these 
quality and safety attributes are becoming key features for market access and 
competitiveness (Reardon et al., 2003). On the other hand, consumers mostly obtain 
livestock products from a weakly fragmented distribution channel either directly from the 
terminal market or do the slaughtering and processing themselves (Getachew et. al., 2008).  
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The quality and safety standards are lower than what urban consumers expect while there 
are evidence that  prices of livestock products are significantly influenced by neatness of 
meat shop and personnel, the presence of abattoir stamp, high seasonality, socioeconomic 
and demographic characteristics, and cultural festivity (Ehui et al., 2000; Samuel, 2007).  
 
Price increases to peak during Christmas, Easter, Ramadan, and other cultural festivities, 
and weekends that coincide with paydays and excess supply is during dry season and 
subsequent feed shortages lead producers to reduce their flock size. These in turn causes 
prices to fall. This in turn heavily influences the demand for livestock product 
(Andargachew and Brokken, 1993). Thus, the ability to respond to market demands is an 
important factor that new and expanding market outlets have to be able to make. This may 
be in terms of timing as well as supplying the type of product with the quality and safety 
standards desired consumers of animal products are seeking.  
 
2.3. Concept of Food Quality and Safety   
 
To define the concept of quality and safety, the existing research on food quality and safety 
has been viewed from three main perspectives: consumer perception, consumer demand, 
and provision of quality and safety (Grunert, 2005). The first is the recent stream of quality 
and safety issue dealing with the question of how quality and safety is perceived by 
consumers and how it can influence consumer purchasing decision. Explicitly, consumer 
preference will depend on the relationship between perceptions of food supply and 
demand. That means, consumer preferences are not only regarded as being revealed in 
their demand, but their formation in interaction with the supply of goods becomes a 
separate area of inquiry. Thus, this stream of research can be seen as mediating between 
supply and demand, as it is the perception of the supply of goods that leads to the demand 
for these goods. 
 
While from consumer demand for quality and safety perspectives, food quality and safety 
improvements could influence consumer preference towards a product. So the consumer 
demand stream examines the extent to which quality and safety improvement is related to 
consumer preferences. This in turn resulted in consumer willingness to pay for improved 
quality and safety attributes.   
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The third stream deals with food quality and safety from a provision perspective whereby 
the supply of these attributes is influenced by the whole value chain starting from the 
production stages to the final consumer. That means, the provision of differentiated quality 
and added safety possibly requires changes in the organisation of agricultural and food 
production in relation to the governance and structure of value chains (ibid).  
 
2.4. Food Safety 
 
In recent years, food safety is an increasingly important public issue leading many 
governments in western and few developing countries to intensify their efforts to improve 
food safety (Kaferstein et al., 1997). This was mainly attributed to worldwide trends in 
food systems, including increasing people mobility, live animals and food products across 
borders, rapid urbanizations in developing countries, change in food handling, and 
increased incidence of food borne diseases (Antle, 2000).  
 
Food supplies are commonly considered to be safe in developed countries, whereas the 
prevalence of food-borne illness in developing countries is widespread although most of it 
goes unreported.  This is attributed with low levels of general economic development and 
limited capacity to control the safety of the food supply. While there is increased concern 
about food safety, there is little information between consumer attitude towards food safety 
and shopping behaviour in developing countries.  
 
In its broadest sense food safety is defined as the assurance that food could not cause harm 
to consumers when it is prepared or eaten according to its intended use encompassing food 
nutritional qualities and properties of unfamiliar food (FAO/WHO, 1997). As a result, 
consumer confidence in food safety is defined as the extent to which consumers perceive 
that food is generally safe, and does not cause any harm to their health or to the 
environment. Hence, consumer interest in food safety would create opportunities for 
progressive producers and marketers to capitalize on emerging markets for new food 
product attributes. This could be possible if producers and marketers include the required 
food safety attributes by consumers. 
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Notably, determinations of how consumers demand for food is influenced by food product 
safety attributes undoubtedly would make it easier to identify appropriate marketing 
strategies for producers, processors, and retailers involved in niche market that seek to 
respond to  consumers concerns  with respect to food quality and safety.   
 
Studies have shown that consumers base their choices on information about product 
attributes hence purchase foods that maximize their well-being. However, without food 
safety standards that can guide producers and consumers in developing world, most 
consumers are faced with difficult decision when buying food. Consequently, food safety 
is perceived to be a societal issue since it is under the control of individual, involving 
credibility and trust in risk regulators as well as individual choice over risk control and risk 
exposures (Frewer et al., 2005). 
 
2.5. Food Quality 
 
In addition to safety, the concern with food quality have persistently been present on the 
agenda of policy makers, producers, processors and retailers concerned with food 
production and processing. Food quality is an ambiguous term, meaning different things to 
different people, depending upon their preferences for the various attributes of a product.  
 
Consumers tend to use multiple attributes to evaluate the quality of, and subsequently 
determine their preference for, one food product over another. When evaluating food 
product quality, consumers use both intrinsic and extrinsic quality cues (Umberger, 2004). 
Many of the proposed definitions at the conceptual level comprise the consumer as the 
final judge of food quality, but at the operational level the adoption of a consumer point of 
view has been fuzzy (Cardello, 1995).  
 
The link between quality perceptions of consumers and physical product attributes requires 
knowledge of how consumers evaluate quality. Thus, before defining the concept of food 
quality, it is indispensable to identify the subjective and objective characteristics of food 
quality from consumer point of view. The objective dimension of food objective quality 
pertains to the physical characteristics of the product whereas the subjective dimension 
refers to how consumers perceive quality.   
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From a wider perspective, the marketing and consumer economics literature, by and large, 
have classified food quality dimension into two streams of study: a holistic approach and 
an excellence approach (Grunert, 2005). According to holistic approach food quality is 
derived from all the desirable characteristics of a perceived product. However, consumers 
may say that convenience goods are usually of low quality which in turn is self-
contradictory as long as convenience itself is a property that is desired by consumers.  
 
Conversely, according to the excellence approach food quality is viewed as the 
characteristics that pertain to a higher, more restrictive, and superior specification of the 
product. Although safety and quality can be thought of as two different dimensions in 
holistic approach, in practice safety is a prerequisite for the quality and sometimes is 
considered as a component of quality. However, from its impact on consumer purchasing 
decision, food safety is different for food quality.  
 
Based on bundle of characteristics, food attribute could be classified into intrinsic and 
extrinsic attribute. Intrinsic attribute refers to part of the physical product that cannot be 
changed without changing the physical attribute of the product such as colour, smell, 
marbling, fat content, and cut of meat, breed, age, freshness, tenderness, flavour, and 
juiciness (Becker, 2000). As a result, consumers’ perception of food quality and safety is 
founded in the physical characteristics of the product.  
 
Extrinsic attribute refers to the factors pertaining to production and marketing system. The 
factors include price, brand name, packaging, labelling, use of antibiotics, origin, feeding 
method, and purchase locations (Becker, 2000). These factors do not have a direct 
influence on physical properties; but may affect acceptance of products by consumers and 
used when information about intrinsic attributes is not available. As a result, consumer 
usually use quality cues to predict food product attributes they prefer most.  
 
Thus, food quality is a multi-dimensional phenomenon comprehended as an aggregation of 
several characteristics and components referred to as product attributes, which is linked to 
the Lancastrian modern approach to consumer theory (Lancaster, 1971). However a given 
food product attribute is perceived and treated differently among consumers.  
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From an economics of information perspective, dimensions of food quality are commonly 
categorized into experience, credence and search attributes, depending on when the 
consumer can ascertain a quality in making purchase decisions (Grunert, 1997; Nelson, 
1974).  
 
An experience quality can only be evaluated after the purchase and can be used when the 
full information about their attributes is unknown until after they are actually prepared and 
consumed. A credence quality cannot be evaluated by the average consumers at all since 
most consumers are unable to evaluate the nutritional value of foods; but it is a question of 
trust and faith in the information provided. In order to make choice, consumers develop 
expectations about quality by relying on product claims such as naturalness, safety, 
healthiness, and animal welfare.  
 
A search quality can be evaluated before purchase and available at the time of shopping 
and involves attributes such as colour, fat content, appearance and labels, which are the 
information consumers, use to discriminate between products. This is considered as major 
determinants of food choice (Grunert et al., 2004). 
 
Additionally, the perception of food quality is made based on before and after purchase 
evaluation. Consumers have quality experience only after food purchases, depending on 
previous experience, the product itself, and the manner in which it is prepared and 
presented. As a result the relationship between quality expectations and experience 
determines the likelihood of food product purchase but not always.  
 
The evaluation of food quality performance is also affected by expectation formed 
regarding the anticipated fitness for consumption. On the other hand, perceived food 
quality before purchase will determine purchase intension by belief and attitudes among 
consumers. Hence to make choice among food quality, consumers should develop food 
quality expectations involving trade-off between perceived quality against price attitudes 
of both positive and negative consequences (Hoffmann, 2000).  
 
The concepts of quality and safety are not universally defined and they vary depending on 
the users as they are a very complex, dynamic and culturally structured concept. Although, 
numerous studies have been documented on consumer preference for food quality and 
16 
 
safety attributes, an in-depth understanding of consumer preference in developing 
countries is being hampered by a lack of empirical research concerning consumers’ choice, 
especially for animal source food. Studies that seek to identify food quality and safety from 
various perspectives could help to better assess consumer preference and valuation of the 
different factors influencing their purchase decision of a given product. This, in turn, could 
help policy makers in designing standards and grades for animal source food. 
 
2.6. Meat Quality and Safety 
 
Consumers have become more aware of health risks attached to the consumption of animal 
source food and as a result, they are becoming increasingly concerned with the quality and 
safety of the meat they consume and consequently are demanding safer and higher quality 
meat products. However, the shopping behaviour over meat purchases can be quite 
unpredictable. As a result, assessment of consumer preference for meat quality and safety 
understanding is indispensable and can be done by defining the concept and identifying 
factors that may affect consumer purchasing decision.  
 
Factors influencing consumer’s decision to purchase meat and meat product have been 
defined and viewed differently by different researchers, depending on different criteria 
(Bredahl et al., 1998; Bredahl, 2003; Grunert, 1997; Verbeke and Vackier, 2004). 
However, many studies of consumer response to meat attributes have used very fuzzy 
definitions of meat attributes and have studied a very limited number of potentially 
relevant attributes in developing world.  
 
Meat quality has been based on many definitions in the scientific literature, including 
fitness for use, the ability to satisfy a need, meeting specified demands, the degree of 
excellence at a reasonable price, and the totality of features and characteristics of a product 
that bear on its ability to satisfy stated or implied needs (Gray et al., 1996).   
 
Samuel, (2007) also found that freshness, abattoir stamp, fat content, neatness of meat shop  
and personnel, and price are the most important quality and safety attributes that influence 
consumers’ purchasing decision. Beef freshness and hygiene were the most important 
attributes for low income households and less important among high income households. 
Similarly fat content and abattoir stamp were the most important attributes for high income 
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households and the least considered by low income households. Price was the least 
important attribute for beef quality and safety for all income groups, which does not square 
with the fact that some consumers perceive price as an indicator of quality and safety. 
Furthermore, it is insufficient to recommend appropriate policies with limited research 
conducted in this area.   
 
On the other hand, meat safety is concerned with preventing animal products unfit for 
human consumption from reaching consumers, which is an important component of food 
market development (Unnevehr and Hirschhorn, 2000). Thus, meat safety issues arise 
because of incomplete information about animal source food health exacerbated by market 
failure to properly signal consumer demand to producers. This imperfect information 
basically arises when consumers are partially aware of production and consumption 
hazards of a particular product. Consequently, there have been several changes in the meat 
industry with respect to meat safety.  
 
2.7. Methodologies on Consumer Preference 
 
From the research viewpoint, consumers’ preferences can be elicited using either revealed 
preferences or stated preferences data. The distinction between revealed preference and 
stated preference is made on account of the data origin and collection methods. 
2.7.1. Revealed Preference (RP) 
 
Revealed preference deals with ‘what is’’.  RP are based on data derived from observed 
(actual) market behaviour as it is now. This has only existing alternative as observables, 
with a high reliability, yielding one observation per respondent at each observation point. 
The data are obtained from the past behaviour of consumers. The advantage of revealed 
preference data is that it is based on actual decisions; thus, there is no need to assume that 
consumers will respond to simulated product markets (Louviere et. al., 2000).  The use of 
RP is contingent upon the availability of data describing actual behaviour, renders the 
methods irrelevant in relation to many situations involving environmental goods, for which 
markets often are non-existing. Likewise, they are often quoted not to be able to measure 
non-use values (Bockstael & McConnell, 1999). 
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2.7.1.1. Hedonic pricing model 
 
Hedonic pricing model specified price variables as a function of quality and safety 
attributes and the estimated coefficients are known as marginal implicit prices and 
represent consumer valuation of the corresponding attributes also known as premium or 
discounts based on the sign of the coefficient estimates. This is founded on the principle of 
revealed preference. The advantage of this method posit on the fact that it is based on 
observed behaviour that is it relies on actual behaviours in the market. 
 
The main disadvantages are it is prone to errors due to omitted variables, co-linearity 
between explanatory variables, inability to capture effectively preference for uncommon 
alternatives.  Other weaknesses of this procedure pertain to the fact that it uses continuous 
function to relate the price of a good to its attributes. This has been found problematic 
when dealing with the valuation of the effect of product change within a market good 
perceived as discrete by consumer in their preference function (Patunru, 2002). 
Consequently the result is very sensitive to modelling decisions.  
 
This model is also more likely to suffer identification problem since the willingness to pay 
is endogenous and must be estimated instead of being observed and the derived marginal 
prices are likely to include errors because the true hedonic price function is unknown. This 
could be solved by using discrete choice hedonic model (Cropper, 1993). In addition, it is 
difficult to implement in context where clearly-defined quality and safety standards are 
lacking. In relation to the present study, where the focus is on valuing of non-market 
quality and safety attributes, the use of RP is irrelevant. Consequently, the present study is 
based on the use of SP method, which explores the hypothetical market behaviour.  
 
2.7.2. Stated Preference (SP) 
 
Conversely, stated preference deals with “what will be”. SP are based on data derived from 
stated (hypothetical) market behaviour portraying the hypothetical decision contexts that 
includes the existing and/or proposed choice alternatives. This means, SP is based on what 
people say rather than what they do, but it is more flexible than revealed preference and 
can potentially be applied in almost any valuation context. 
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This is reliable when respondents understand the scenarios yielding a multiple observations 
per respondent at each observation point. The SP approach allows researchers to assess the 
potential demand for a new product or attribute, based on consumers’ perceptions of that 
product and estimate the response to a change in an existing product. It holds an important 
advantage when historical data do not suit the objective function which allows the analyst 
to model the demand for the introduction of new products and attributes for which there is 
no revealed preference data such as sheep meat quality and safety attributes in Ethiopia.  
 
Furthermore, SP data reduces the measurement error through systematic and planned 
design process, where the attributes and their levels are defined beforehand in our case 
orthogonal fractional factorial design. However, the responses generated using the stated 
preference approach is not real which allows the possibility that an individual might not 
choose the stated alternative (hypothetical bias) when he/she faces the choice decision in 
real life (Patunru, 2002).  
 
The SP technique has the potential to measure both use values and non-use value. 
Accounting this reality into considerations in the absence of revealed data for this non-
market product attributes, SP approach was used to obtain the needed information. Thus, 
SP methods includes; contingent valuation, traditional conjoint analysis and discrete choice 
model.  
 
2.7.2.1. Contingent valuation method 
 
Another method is the contingent valuation method (CVM), which is a survey instrument 
used to directly relate a respondent’s preference to monetary values, that is, it seeks to find 
out what consumers are willing to pay rather than inferring values from actual choices. The 
procedure could help to gauge respondents’ maximum and minimum willingness to pay 
(WTP) and is better suited when valuing goods with multiple attributes (Bateman et al., 
2002).  In the CVM, respondents are asked a series of questions regarding a new product or 
new attribute concerning the amount they would be WTP from choices researchers have 
specified (Nalley, 2004).  
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Contingent valuation concentrates on the non-market good or service as a whole, instead of 
seeking people’s preferences for the individual characteristics or attributes of these goods 
and services. 
 
It usually uses a yes-no type of questions in its survey format. This is more convenient for 
respondents; however it may provide insufficient information for the researcher. In 
addition, CVM approach asks the respondents to price a specific hypothetical scenario of 
an attribute bundle as attribute levels are varied rather than ranking or rating (Stevens et 
al., 1997). However, it does not consider trade-offs between a product’s profile and the 
value of an attribute levels attached to each profile and in addition price was not 
considered as an attribute in determining the utility function.  
 
Besides, the results of contingent valuation surveys are often highly sensitive to what 
people believe they are being asked to value, as well as the context that is described in the 
survey. Consequently, the values are more likely to be strategically biased, since the 
individuals interviewed have incentives to answer untruthfully. This is referred to as 
hypothetical bias and represents a major limitation of this procedure. 
 
Besides, CVM is more appropriate if there is a clear need for analysis based on the whole 
good rather than on its constituent attributes. In RP, the analyst cannot necessarily 
determine fully what factors lay behind a given valuation. As a result, without surveys, the 
motives for preferences cannot be discerned. 
 
Many researchers have also expressed scepticisms over the open-ended contingent 
valuation and dichotomous choice contingent valuation as a tool to evaluate non-market 
goods since it values only a single attribute. Some other problems such as question 
framing, and scenario misspecification are also disadvantages of CVM. These concerns 
have caused attention to be focused on modifications of dichotomous choice contingent 
valuation and alternatives such as conjoint analysis which asks respondents to rate or rank, 
rather than to price alternatives (ibid). 
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2.7.2.2. Conjoint Analysis  
 
Conjoint analysis (CA) is based on the premise that any good or service can be described 
by its characteristics and that the extent to which an individual values a good or service 
depends on the levels of these characteristics (Lancaster, 1966; Ryan and Farrar, 2000). 
This implies that consumers can derive utility from the attributes that the good possess by 
decomposing a composite good into its constituent attributes.  
 
This involves surveying respondent’s relative preference for alternative attribute bundles 
and calculating willingness to pay between attributes. Conjoint analysis, therefore, 
provides researchers with insights into the composition of consumer preferences by 
examining the attributes that are most or least important to the consumers, which in turn 
form the basis of their choice.  
 
Thus, this framework enables the researcher to determine the tradeoffs that buyers make 
between quality and price. Moreover, CA results may also be more reliable because 
individuals are more familiar with making decisions in the conjoint format and it has few 
statistical assumptions and is founded in consumer theory concerning design and 
estimation (Hair et al., 1998; Mackenzie, 1990). As a result, CA can be conducted using 
different approaches based on response modes and data collection, traditional conjoint 
analysis and choice-based conjoint analysis (Louviere, 1988).  
 
Respondents are often more comfortable providing rankings of a given set of attributes 
which include prices rather than offering dollar valuations of the same bundle of goods 
without prices. Conjoint analysis makes no assumptions about the nature of the 
relationships between the attributes and the dependent variable. This makes it very useful 
when exploring unknown variables as potential predictors. Two types of conjoint methods 
are used:  a traditional conjoint analysis (TCA) and a choice-based conjoint analysis 
(discrete choice modelling).  
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2.7.2.2.1. Traditional conjoint analysis 
 
The traditional conjoint analysis is a decomposition multi-attribute method, which assumes 
that consumers form their overall utility for choice alternatives by combining part-worth 
utilities and chooses the alternatives with the highest overall utility. The data may not 
contain information about choice behaviour and may not satisfy the various assumptions 
necessary to predict choice behaviour. The utility functions are estimated for each 
individual and the overall preference orderings are expressed separately and decomposed 
into contributions of attribute levels to the overall preference ordering. Since a rating 
approach does not reflect actual consumer behaviour, this method is not suggested for 
product valuation in which purchase decision of a single good is affected by product 
condition.  
 
Traditional conjoint analysis can have some advantages in that; it better accounts for 
preference heterogeneity  and willingness to pay estimation, the problem of independence 
from addition of irrelevant attributes is avoided by predicting the effect of  introduction of 
new alternatives, that is,  the degree of correlation is controlled by considering constraints 
into the model building process (Timmermans, 1984).  
 
It also has some disadvantages in that, it involves more complex data collection process, 
hence, has a relatively weak reliability and validity of measurements. Moreover, as the 
number of attributes grows it becomes difficult for the respondents to make their 
preferences and render the results more prone to errors.   
 
Traditional conjoint analysis approaches use a deterministic utility function to describe the 
consumer utility. Typically, ordinary least squared (OLS) regression techniques could be 
used to analyze the data which implies a strong assumption about the cardinality of the 
rating scale (Bateman et al., 2002). Hence, TCA exercises do not produce welfare 
consistent value estimates, thus, is inconsistent with consumer theory.  
 
There are two ways of measuring preference in traditional conjoint analysis; contingent 
rating and paired comparison by using a deterministic utility function. However, these two 
variants of conjoint analysis differ in the measurement scale for the dependent variable 
(Merino, 2003). 
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In a contingent rating exercise, respondents are presented with a number of scenarios, one 
at a time, and are asked to rate each one individually on a semantic or numeric scale. This 
variant does not, therefore, involve a direct comparison of alternative choices.  
 
The indirect utility function is assumed to be related to individual’s ratings via a 
transformation function. Hence, contingent rating exercises do not produce welfare 
consistent value estimates. On the other hand, in a paired comparison exercise, respondents 
are asked to choose their preferred alternative out of a set of two choices and to indicate 
the strength of their preference in a numeric or semantic scale. This approach combines 
elements of choice experiment through choosing the most preferred alternative and rating 
exercises through rating the strength of preference.  
 
2.7.2.2.2. Choice based conjoint analysis  
 
Choice-based conjoint method also referred to as discrete choice model or qualitative 
choice models. These models, which include logistic and probit models, are a type of 
stated preference method used in valuation that describes how individual decision makers 
choose among a discrete set of alternatives. The output of the discrete choice models is the 
probability that a decision maker will choose a particular alternative from a set of 
alternatives, given the consumer behaviours observed by the researcher in a study. It 
interprets consumer decisions as the consumers’ perceived importance of the 
characteristics found in each set of alternatives.  
 
The discrete choice model (DCM) assumes that consumers value certain characteristics of 
each alternative profile and chooses the one with the highest value either through multiple 
choice or ranking. It is designed to create choice scenarios that mimic the actual purchase 
process and to produce results that are more robust relative to the estimation of price 
utilities (Sawtooth Software, 2005; Louviere, 1988). A major advantage of choice-based 
over standard conjoint is that it is more reflective of market behaviours.   
 
Discrete choice model has several advantages compared to other methods: (1) there are no 
differences in scales between respondents; (2) it closely mimics consumer’s typical 
shopping experience (3) respondents can evaluate more profiles, (4) choice probabilities 
can be directly estimated, (4) there is no need for  ad hoc and potentially incorrect 
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assumptions in order to create computerized choice simulators, (5) it is based on random 
utility theory and is consistent with Lancaster’s theory of utility maximization, and (6) 
allows the researcher to investigate the trade-offs between attributes, which is not easily 
done with traditional contingent valuation techniques (Louviere 1988; Lusk and Hudson, 
2004). Further, price variable is included as attribute along with the other attributes, which 
make possible to valuate these attributes.  
 
In DCM, product profiles are evaluated in sets rather than one by one and individual 
utilities cannot be captured; rather utilities are determined for the aggregate group level 
(Hair et al., 1995). Discrete choice model approaches uses the random utility function that 
describes the behaviour of individual choice probabilities in response to changes in 
attributes and/or factors that measure differences across individuals.  
 
There are two ways of measuring preference modelling in discrete choice method (choice 
experiment and contingent ranking) which implies the use of a random utility function and 
the maximum likelihood as the estimation procedure (Merino, 2003). This technique gives 
welfare consistent estimates since it forces the respondents to trade-off changes in attribute 
levels against the cost of making these changes where the respondents can opt for the 
status quo. However, this has drawback in that it is less efficient than contingent ranking 
and could not be used for this study.  
 
In a contingent ranking experiment, respondents are required to rank a set of alternative 
options from most to least preferred. Each alternative is characterized by a number of 
attributes, which are offered at different levels across options. Respondents are then asked 
to rank the options according to their preferences.  
 
Ranking data provide more statistical information than choice experiments, which leads to 
tighter confidence intervals around the parameter estimates. Both of them assume a 
random utility function and the only difference is that ranked data provide considerably 
more information than from simply the most preferred alternative.  
 
With an appropriate design of survey form, inconsistency that sometime appears in other 
forms of preference elicitation methods may be avoided in DCM. So, among the four 
procedures presented, DCM results in a better understanding of the consumer decision 
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making process because it simulates real choice more closely while imposing no order or 
metric assumption on the response data. 
 
Ultimately, part-worth utilities derived under this procedure are analogous to standard part-
worth utilities, except that they predict the probability of choice rather than a preference 
rating per se. Consequently, for this study, discrete choice model were employed since it 
presents the best avenue to understand individual level consumer preferences and to 
estimate consumer valuation of individual attribute, and to better understand the relative 
importance of each attribute. 
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3.  METHODOLOGY 
 
3.1. Description of Study Area 
 
3.1.1. Location 
  
The study was carried out in Addis Ababa, which is the economic and political capital city 
of the Federal Democratic Republic Ethiopia. There are currently 10 Kifle Ketemas (sub-
cities), and 99 Kebeles (villages) in Addis Ababa delineated on the basis of geographical 
setup, population density, asset and service providers’ distribution and administrative 
convenience (CSA, 2007).  
 
The city is located at the geographic coordinates of approximately between 8055'N and 
903'N latitude and 38040' E and 38050'E longitude. The city limits enclose an area, which 
stretches for more than twenty kilometres from east to west and over twenty five 
kilometres from north to south (Tefere, 2003 and CSA, 1999). The elevation of the city 
ranges from about 2000 meters in the southern limit to over 2800 meters in the north with 
an average elevation of about 2400 meters above sea level (EMA, 1988). The total land 
area of Addis Ababa is 530.14 square-kilometres (ORAAMP, 1999). 
 
3.1.2. Climate 
 
Addis Ababa has a mild and relatively constant climate throughout the year. The averages 
daily temperature is approximately 160 Celsius, means annual precipitation is about 1180 
mms and has uni-modal rainfall regime starting from June to September. The average 
annual rainfall is estimated to be 1800 mm and annual average maximum and minimum 
temperature is 26oC and 11oC, respectively.  Climate has a direct and an indirect effect on 
sheep meat quality and safety, primarily due to its effect on feed supply, disease incidence, 
and transportation and storage of sheep meat products.  
 
The major indirect effect of climate on livestock is on the quantity and quality of the feed 
available; the climatic factors being temperature, rainfall, length of day light and intensity 
of solar radiation. Climate has also an impact on the prevalence of parasites and diseases. 
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High ambient temperature and humidity provide a favourable breeding environment for 
internal and external parasites, fungi and vector causing diseases, which tend to increase 
disease incidence and mortality (Abay et al., 1989). Climate also influences storage and 
handling of animal products.  
 
3.2. Socio-Economic Characteristics 
 
Addis Ababa is the economic hub of the country. It is the largest centre of trade in Ethiopia 
with a large wholesale business and has the majority of the industrial establishments, 
industrial employment and industrial output. Hence, it has the largest urban population of 
the country. This is true in that urban centres are relatively more privileged than rural areas 
with the necessary establishments and urban services. It is the capital city and the major 
centre for economic, political and social affairs of both the country and hosts a significant 
number of international organizations. According to the 2007 census results, the total 
population of Addis Ababa is 3.7 million with growth rate of 3.7% (CSA, 2007).  
 
Several of the city residents are indigenous people in the area, while the other part of the 
population consists of migrants from other regions of Ethiopia. The city is made up of 
urban and peri-urban areas, and is divided into ten sub-cities which are Addis Ketema, 
Akaki-Qality, Arada, Bole, Gulele, Kirkos, Kolfe-Keranio, Lideta, Nifasilk-Lafto, and 
Yeka sub-cities. The majority of Addis Ababa’s households are categorized as low income 
50%, and medium income group 44%, whereas relatively small number of higher income 
group 6% (CSA, 2004). Addis Ababa administrative city was selected purposively to get 
sufficient number of consumers from all income categories and its representativeness in 
urbanization, expansions of supermarket, and income growth. 
 
3.3. Sampling Design and Sample Size 
 
The sample was selected using a multi-stage sampling procedure that includes both 
purposive and random sampling. The first stage involves selecting three sub-cities out of 
ten sub-cities in Addis Ababa. Among ten sub-cities, three sub-cities (Bole, Arada and 
Kolfe) were selected purposively based on previous surveys conducted by the department 
of Economics of Addis Ababa University by considering income distribution and the 
availability of local sheep meat butcheries. This in turn insures that all aspects of 
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diversities are captured since Addis Ababa has lot of socio-economic, demographic, 
geographic and cultural diversities.   
 
In the second stage, three Kebeles were randomly selected from each selected sub-city 
totalling 9 Kebeles from 31 kebeles of the new classification (Bole 10, Arada 10 and Kolfe 
Keraniyo 11) namely: 14/15, 17/19/20, 04/06/07(Bole); 11/12, 10, 03/09 (Arada); and 
02/03, 13/14, 12 (Kolfe Keraniyo). Consequently, the sampling units were selected using 
simple random sampling techniques from each sub-city (i.e. stratum) and Kebeles selected 
by moving house to house. Finally, in the third stage, households were selected from a 
fresh list obtained from each sub-city office using simple random sampling techniques 
from each Kebeles, thus, giving a total sample of 200 respondents for this study.   
 
Figure 1. Sampling Procedure and Sample Size 
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3.3.1. Selection of Attributes and Levels 
 
Marketing researchers generally tend to simplify choices among complex options in 
conjoint analysis. They focus on a few product attributes in their decision to include small 
number of attributes. This is done to minimize the cognitive strain and information 
overload on respondents. The first step in the conjoint study is to select attributes and their 
corresponding levels most appropriate to the purchase decision.  
 
The selection of credible product attributes and levels is critical to market realism and the 
subsequent external validity of results i.e. the relative importance of an attribute is biased 
upwards as the number of levels on which it is defined increases (Green and Srinivasan, 
1990). Although the inclusion of all potentially influential attributes would describe a 
product more comprehensively, anything in excess of five or six attributes is argued to 
diminish the reliability of conjoint output.  
 
There are a number of alternative techniques to identify the relevant attributes of 
preference structure of consumers. These include literature review, key informant 
discussions, rapid market appraisal and individual interviews. In this study, we used review 
of the previously cited studies, key informant discussion and rapid market appraisal. This 
ensured that the attributes were relevant to the respondents. Initially 20 potential sheep 
meat quality and safety attributes were identified for discussions and preliminary rapid 
market appraisal.  
 
3.3.1.1. Key Informant Interviews 
 
In order to assemble and identify the key important attributes for this study, key informants 
were identified and interviewed. They were selected on the basis of their specialized areas 
and experiences on food quality and safety issues. A series of interviews with key 
informants were held with experts of Ethiopian grading and standardizations, head of 
Addis Ababa abattoirs enterprise, manager of Luna Export Slaughterhouse, experts from 
ELFORA and other private butchery supermarket owners, and several employees from 
Addis Ababa abattoirs. This investigation was conducted in informal semi-structured 
interviews through open-ended questions. The expectation was that these interviews could 
enable us to refine our understanding of the most important quality and safety attributes.  
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3.3.1.1. Rapid Market Appraisal  
 
A rapid market appraisal (RMA) was conducted as a preliminary step and administered to 
25 households. Respondents were asked both open ended and close ended questions to 
identify the most relevant sheep meat quality and safety attributes for analysis. Twenty 
attributes of sheep meat were identified through that process. A simple frequency 
distribution was implemented to determine the relative frequencies of each of these 
attributes. The four most frequent attributes selected for conjoint experiment were the 
following: official stamp, freshness, fat content, and hygiene. Each of these attributes is of 
two levels: present or absent for official, fresh or not fresh for freshness, low or high for fat 
content, and clean or not clean for hygiene.  
 
The prices were found by visiting private butcher shops, supermarket and Addis Ababa 
abattoir. Three levels were determined based on Addis Ababa’s selling price for one 
kilogram of sheep meat: BIRR 32, BIRR 42 and BIRR 52.  
 
Table 1. Selected sheep meat quality and safety attributes and their levels 
 
Quality and Safety Attributes Levels 
Official Stamp Present 
Absent 
Freshness Fresh 
Not Fresh 
Fat Content Low 
High 
Hygiene Clean 
Not Clean 
Price ETB 32 
ETB 42 
ETB 52 
 
Source: Field Survey Data, 2010. Note: At the time of research; Monday 31 May 2010;  
1 USD = ETB 13.5246 
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3.4. Conjoint Experimental Design 
 
After establishing the attributes and their respective levels, we conducted an experimental 
design. The design consists of combining the levels of attributes into a number of 
alternative scenarios or profiles that include a price level to be presented to respondents 
using a fractional factorial design. Fractional factorial designs reduce the number of 
alternative combinations to be presented to respondents (Hanley et al., 2001).  
 
Thus, the experimental designs of attributes created choice sets in an efficient and optimal 
way by combining attribute levels into alternative profiles. A choice design is efficient 
when the parameters of the choice model are estimated with maximum precision, thus, 
have the smallest variance. Accordingly, we conducted an experimental design called 
orthogonal fractional factorial design consisting of combining the levels of the attributes 
into a number of alternative scenarios or profiles to be presented to respondents.  
 
The primary advantage of a fractional factorial design is the number of hypothetical 
products a subject must evaluate is greatly reduced, while enough information is retained 
to estimate all part-worth main effects. A disadvantage of the fractional design is that 
interaction part-worth effects are not usually recoverable. This may not be a significant 
restriction, however, as previous research has found attribute interactions to have 
negligible effects on total utility (Harrison et al., 1998). This, process ensures the absence 
of multi-collinearity and interaction between attributes; hence a relatively small number of 
choice sets will remain for estimation (Louviere and Woodworth, 1983).  
 
In our experiment, we have four attributes (freshness, official stamp, hygiene and fat 
content) with two levels and one attribute price with three levels  which implies a total of 
48 (2431) possible combinations of sheep meat quality and safety profiles in a full factorial 
design. However, submitting all 48 product profiles representing all possible factor 
combinations to the respondents to rank their most preferred attribute would have given 
them a difficult, unrealistic and impossible task. To extract a fractional factorial design by 
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selecting restricted number of profile and their respective choice set a main-effect 
orthogonal fractional design were employed by SAS built-in macros.1  
  
From this experiment, 12 profiles were selected out of 48 possible product scenarios 
(Appendix I). Thus, the resulting design is more manageable and increases the chances that 
respondents complete the task as assigned in the experiment.  In each experiment, we 
presented the choice setting to the respondent in the form of a card with various 
combinations of levels of each attribute, including price.  
 
A detailed structured questionnaire was developed in addition to orthogonal array to seek 
information about consumer’s socio-demographic characteristics, consumption pattern and 
awareness for sheep meat quality and safety issues. The questionnaire layout started with 
an introduction for the enumerator which explained what the research was about, who was 
conducting it and asked the person if they would like to participate in the survey.  
 
The questionnaire was pre-tested with the sample households and key informant 
discussions. Based on their recommendations, some changes were made to the 
questionnaire to make it more appealing toward the objective of this study.    
 
3.5. Data Collection Methods 
 
Respondents were asked to rank sheep meat profiles created from conjoint experimental 
design called orthogonal array to evaluate 12 different product profiles according to their 
preference. These profiles reflect the various combinations of quality and safety attributes 
of sheep meat in Addis Ababa. The data collection processes was administered between 
June and July, 2010 on the 200 sample households and directly interviewed by 
enumerators. These enumerators went through two days of training on procedures and 
guidelines regarding data collection.   
                                                 
1. 1 Orthogonality means that the occurrence of an attribute level is independent of the levels 
of other attributes. Orthogonal designs therefore minimise correlation among the 
independent variables in a choice set/design. This ensures that unique estimates of the 
parameters are not influenced by design properties. 
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3.6. Model Specifications 
 
3.6.1. Definitions of Variables  
 
The dependent variable for this study is consumer preference ranking between 1 (most 
preferred) to 12 (least preferred) and the independent variable includes sheep meat 
attributes and price stated in Table 1.  
 
For easy of interpretations, this study was used an effect-coding system. Most of the 
variables were pre-coded using an effect-coding system for the independent variables, in 
that, the usual (0, 1) dummy system is replaced by a (-1, 1) for two levels of attributes. On 
the other hand, when there are three levels of attributes (price) a (-1, 0, 1) system was used 
where -1 is represents the level that is excluded to avoid dummy trap during estimation 
process (Pendhazur, 1982).  
 
In our case, price was also included as independent variable but retained its nominal values 
and is interpreted as continuous variable. In doing so, consumer valuation of each quality 
and safety attributes and their importance based on their relative contribution to the overall 
utility each profile provides can be derived. They are all two level attributes that are effect-
coded.  
 
This way of coding renders empirical interpretation easier, especially when deriving the 
partial utilities that connect the estimated probability choice model to the underlying 
random utility framework that shapes consumer preference. When all attributes are coded 
this way and each level appears with equal frequency in the design, the sum of the part-
worth across attributes is equal to zero. In addition, the system produces the same log 
likelihood and it does not affect parameter estimate as dummy coding system.  
 
3.6.2. Empirical Model Specifications 
 
The starting point of the choice based model is the McFadden (1974) random utility 
framework whereby the utility function at the basis of consumer choice is comprised of 
deterministic component ijV and a stochastic component ijε .  
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The stochastic component accounts for uncertainty due to measurement errors, omitted 
attributes, discrimination errors, and unmeasured preferences (McFadden, 1986). This 
error term is assumed to be identically and independently distributed. Ordinarily, in 
estimating models with ranking data, the basic assumption is that the choice behaviour 
underlying each rank position satisfies the assumptions of the independence from 
irrelevant alternatives.  
 
Thus, random utility theory states that indirect utility is associated with product profile of 
alternative j  for consumer i  in the thn attribute choice set is modelled as: 
 
........................................................................................................................(1)ij ij ijU V ε= +
 
 
The deterministic component of the random utility model is specified as a linear function 
of attributes and price. The specification can be formally written as follows: 
 
( ) with 1, 2,..., ;  1,2,..., ;  and 1,2,..., ............................ 2ij n ijn j ijnV x P n N j J i Iβ γ= + = = =∑  
 
Where ijnx is the 
thn attribute for product profile j for consumer i ; ijP  refers to the price of 
the product profile and nβ and jγ are the coefficients to be estimated.  
 
A ranking of J product profile alternatives is equivalent to the following sequence: the 
highest-ranked alternative is chosen over all the other alternatives, the second-ranked 
alternative is chosen over all alternatives except the first, and so on. Then, the 
decomposition of choice probabilities is given as; 
 
( ) ( )1
1
1,2,..., | , 1,..., .................................................................................(3)
J
j
P J P j j j J
−
=
= +∏  
 
Where ( )1,2,...,P J  is the probability of observing the rank order of alternative 1 being 
preferred to alternative 2, alternative 2 preferred to alternative 3, up to the 12th ranked 
product profile. 
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 Rank Order Logit is an extension of conditional logit model and treats the ranking as J-1 
consecutive conditional choice problem (Beggs et al., 1981). It assumes that the ranking of 
the alternatives can be considered as a series of choices. 2 
 
The underlying probability that determines this sequential choice is a product of individual 
probabilities of ranking each alternative profile due to the assumed independence between 
these choice tasks. This sequential choice model becomes a ROL model if the stochastic 
component of the random utility model follows a logistic distribution.  
 
The probability of ranking an alternative first in thn attribute choice set with J alternatives 
product profile corresponds to the logit probability of choosing this alternative as a 
preferred one. To avoid linear dependence, the number of variables must be less than or 
equal to rank-ordered logit model ( )1J −  independent multinomial logit models. 3 
 
Therefore, the probability of observing the rank-ordering sequence for the five sheep meat 
quality and safety is formally specified as follows:  
 
( ) ( )
( )
( )1
1
1
exp
          with , , ......................................................... 4
exp
J
ij
i iJ
j
ik
k
U
P j j k j k C
U
−
=
=
= ≠ ∈∏
∑
 
( )iP j Represents the probability of choosing alternative j while the other variable 
remained as previously defined. Equation (4) is the choice-based conjoint we used to 
analyze Addis Ababa consumers’ preference for various sheep meat. The estimation is 
rendered possible because of the assumed linear relationship between preferences ranking 
and the latent utility. The raking of these different profiles is also a function of product 
attributes and price as stated in Equation (2) for the random utility model.  
 
                                                 
2. 2 Rank ordered logit model is the preferred method of estimating the effect of predictor 
variables on the categorical variables that makes the models result easier to interpret and 
the result outside (0, 1) probability. Evidence shows that the model with an interaction 
items leads to lower predictive validity and that this is due to the inclusion of additional 
parameters in the model (Green and Srinivasan, 1990). 
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Equation (4) was estimated by maximum likelihood procedure. The model was estimated 
in SAS using the logistic procedure. The relative importance of sheep meat quality and 
safety attributes and consumer willingness to pay subsequently derived from the estimated 
parameters. 
  
3.6.3. Consumer Willingness To-Pay 
 
A major objective of this research was to assess consumers’ willingness to pay (WTP) for 
quality and safety attributes of sheep meat. The parameter estimates obtained from the 
ROL model were used to calculate the WTP for each attributes. It measures the maximum 
amount of money an individual is willing to pay to obtain the product with certain quality 
characteristics (Lusk and Hudson, 2004).  
 
More formally, the thi consumer’s willingness to pay for the thn attribute in the thj product 
profile, say ijnWTP , is defined as the negative of the ratio of the estimated coefficient of the 
corresponding attribute to that of price. It is defined as follows: 
 
( )n 
ij
.................................................................................................................. 6ijnWTP
β
γ
 
= −  
 
 
 
Where nβ
 
is the coefficient of attribute n and ijγ is the price premium coefficient. The 
willingness-to-pay values in this study were interpreted as the percentage increase that 
consumers will be willing to pay to obtain the specific sheep meat quality and safety 
attributes.  
 
3.6.4. Estimation of Relative Importance of Attributes  
 
Another implication of the ordered logit model is the derivation of the relative importance 
of each attribute that was made possible by the effect-coded system and the linear 
relationship between random utility, profile ranking, and attributes. Each estimated 
parameter in the ROL models represents the part-worth utility for the corresponding 
attribute.  
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For price, which was assumed continuous, the part-worth was computed by multiplying the 
estimated coefficient of price in the ordered logit model by the corresponding price level 
(Baker, 1999). The relative importance (RI) of each quality and safety attribute was 
derived by computing the ratio of the part-worth utility ranges of each attribute over the 
sum of all utility ranges. The larger the range the more important is the attribute in terms of 
its contribution to overall utility (Green et al., 1981) and (Halbrendt et al., 1995).  More 
formally, the RI of the nth attribute expressed in percentage weight will be calculated as 
follows:  
 
( ) 
1
 100...................................................................................... 7
 
n
n N
nn
Utility RangeRI
Utility Ranges
=
 
 = ×
  ∑
 
 
 
3.6.5. Cross-Tabulation Analysis 
 
 
To determine factors other than quality and safety attributes influencing consumer 
preference; a cross-tabulation analysis was conducted between respondent’s socio-
demographic characteristics with consumer preference and/or consumption frequency. All 
the data were analyzed using SAS 9.1 version. 
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4. RESULTS AND DISCUSSIONS 
 
4.1. Descriptive Analysis 
 
4.1.1. Consumer Characteristics and Demographics 
 
The data obtained from the survey was used to draw inference about ‘consumer preference 
for sheep meat quality and safety attributes’ in Addis Ababa city. Descriptive statistics 
results indicate that the majority (77%) of the respondents were male while the remaining 
(23%) were female (Table 2).  
 
Table 2. Descriptive statistics of respondent’s socio-demographic characteristics 
 
List Description  Frequency  Response (%) 
Sex   
Male 154.00 77.00 
Female 46.00 23.00 
Age   
18-34 119.00 59.80 
35-49 50.00 25.13 
50 and +50 30.00 15.08 
Ethnicity   
Oromo 54.00 27.27 
Amhara 76.00 38.38 
Tigre 24.00 12.12 
Gurage 31.00 15.66 
Walaita 4.00 2.02 
Sumale 5.00 2.53 
Others 4.00 1.52 
Marital status   
Single 93.00 46.73 
Married 101.00 50.75 
Widowed/divorced 5.00 2.51 
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Table 2. Continued 
 
Religion 
Muslim 28.00 14.00 
Orthodox 114.00 57.00 
Protestant 42.00 21.00 
Catholic 5.00 2.50 
Wakefata 5.00 2.50 
Others 6.00 3.00 
Education level   
Illiterate 2.00 1.00 
Elementary school 18.00 9.00 
High school 47.00 23.50 
             College Diploma 55.00 27.50 
University Degree or above 78.00 39.00 
Occupation   
Student 21.00 10.50 
Unemployed 21.00 10.50 
Retired 10.00 5.00 
Business 54.00 27.00 
Full-time employed 76.00 38.00 
Part-time employed 9.00 4.50 
Home-worker 7.00 3.50 
Household income   
ETB<500 21.00 10.50 
ETB 500-1000 41.00 20.50 
ETB 1001-2000 44.00 22.00 
ETB 2001-3000 46.00 23.00 
ETB 3001-5000 31.00 15.50 
ETB 5001-10000 11.00 5.50 
ETB >10000 6.00 3.00 
 
Source: Field Survey Data, 2010 
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Regarding age of the respondents, the majority of them belonged to the age group of 25 to 
34 years. In particular, the percentage of the sample within each age group was 59.80% in 
the 18-34 age group, 25.13% in the 35-49 age group, 15.08% in the 50 and above age 
group. In terms of marital status, 50.75% of samples were married, 46.73% were single 
and 2.51% were divorced.  
 
Of the religion, the majority (57%) were orthodox Christians, 21% were Protestants and 
about 14% were Muslims, and the rest is comprised of Catholic, Wakefata, and others. The 
racial/ethnic distribution were Amhara (38.38%), Oromo (27.27%), Gurage (15.66%), 
Tigre (12.12%) and 7% of other ethnicities. 
 
In terms of education levels, 39% of the households had at least a member with a 
university degree or above, 27.5% with a college diploma, 23.5% with a high school 
diploma, and 10% with elementary school or no formal education. The results indicate that 
the percentage of respondents with education at university level and beyond is higher than 
what we would expect.  
 
Income distribution was also evaluated and the results showed that 53% of the respondents 
reported income below 2000 ETB, 38% between 2001 and 5000 ETB, and 8.5% of the 
respondents have income above 5001 ETB. These three categories of income are also 
referred to as low-, middle-, and high-income in the text and were derived from a more 
disaggregated distribution. This is done to render the subsequent analysis, which accounts 
for the variations of preference across income strata more feasible in addition to easing the 
analysis. The survey also indicated that  38% were full-time workers, followed by 27% 
owning their business, 10% were students,10% were unemployed, 5% were retirees, 4.5% 
were part-time employees,  and 3% were home workers. 
 
4.1.2. General Consumption Patterns 
 
Four categories of sheep meat products were selected when asking respondents whether 
they had consumed sheep meat before. Almost all the selected sample respondents (100%) 
claimed having eaten sheep meat sheep previously and/or currently. The majority of these 
samples have been consuming sheep meat once and none per month. This may be related 
to the low purchasing power, as sheep price is higher than that of beef.   
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4.1.3. Frequency of Consumption  
  
During the interview we asked consumers how often they purchased sheep meat. The 
frequency of sheep meat consumption was separated into five categories varying from 
more than five times per month to no consumption at all. Figure 2 illustrates the frequency 
of sheep meat consumption (home and away from home). According to the samples taken 
the majority of respondents had consumed sheep meat currently or previously i.e. 
frequency of sheep meat consumption is sporadic.  
 
Figure 2 revealed that about 30% of the respondents claimed that they never have 
consumed sheep meat at home in the previous month. Likewise, 21% of the respondents 
consumed sheep meat at least once in the previous month, 26% between two and three 
times in the previous month, and 24% more than four times.  Sheep is consumed away 
from home in restaurants, hotels, cafeteria and traditional butcheries roasted, stewed, or 
raw. The results indicate that 32% of the respondents reported that they never have eaten 
sheep meat away from home and 40% reported having sheep meat away from home one to 
two times per month. 
 
Figure 2. Purchase Frequency per Month 
 
 
 
Source: Field Survey Data, 2010 
42 
 
4.1.4. Expenditure Pattern and Consumption 
 
As indicated in Table 3 for example, during the last month, about 35% of the respondents 
reported not having spent any money on  sheep meat purchase, 44% reported having spent  
below ETB 120, 10% between ETB 121-300, and 11% reported having spent more  than 
ETB 300 on  sheep meat  for home consumption.  
 
For sheep meat consumed away from home, 23% of the respondents reported no 
expenditure during the last month, 58% reported expenditure below ETB 120, 15% 
between ETB 121-300, and 4.52% more than ETB 300. This shows that the amount of 
money spent on sheep meat was very low. This in turn was attributed to the current world 
food price increase and the raise in price of sheep meat both home and away from home. 
 
Table 3. Expenditure on sheep meat home and away from home (percent) 
 
Expenditure   
 
Home Away from Home 
ETB zero 35.5 23.16 
ETB 1-20 8.28 22.6 
ETB 21-60 19.5 20.34 
ETB 61-120 15.4 14.69 
ETB 121-300 10.1 14.69 
>ETB 300 11.2 4.52 
 
Source: Field Survey Data, 2010 
 
4.1.5. Reasons for Not-Consuming Sheep Meat 
 
Respondents were asked to identify their main reasons for not consuming sheep meat. The 
main reasons are affordability (58%), followed by fasting (32%), preference for alternative 
food like vegetables (7%) and the remaining availability at near point of sale. This shows 
that purchasing power is the main reason for not consuming sheep meat. The second 
reasons was, fasting, a special case as Ethiopian Christians are overwhelmingly orthodox 
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and are required to stay away from animal products about 250 days during the year. This is 
the main reason why meat consumption in general and sheep meat in particular is lower 
than what one would expect given Ethiopia’s large stock. There is an underlying link 
between this finding and the results of the crosstab between sheep meat consumption and 
level of education and income.  
 
The discussions conducted with key informants also revealed that the main reasons for not-
consuming sheep meat include: need for consuming alternative food items like vegetables, 
lack of type of cut they could afford.  For instance, we found that low income and medium 
income households were interested to buy only smaller portions of sheep meat from Addis 
Ababa abattoirs instead of quarter, half or entire sheep carcass.  
     
4.1.6. Reasons for Consuming Sheep Meat 
 
Respondents were also asked the underlying reasons for their sheep meat consumption. 
Result from the questionnaire indicated that the overwhelming majority of respondents 
(81%) indicated cultural and religious festivals as the main reasons for sheep meat 
consumption. Meanwhile, 7% of the respondents stated increased household income was 
the underlying reasons for their frequent consumption and 8% of the respondents stated 
other reasons such as guest invitations and special occasions. Only, a small proportion 
(4%) cited other reasons such as doctor’s recommendation. 
 
4.1.7. Market Outlet Choice 
 
Consumers were asked to recall how often they purchased sheep meat in previous month in 
different market outlets. Four market outlets were presented: butcher shop, supermarket 
chain, Addis Ababa abattoirs, and backyard slaughtered. The results from key informants 
interview indicates that the primary supply channel for meat, including sheep meat, has 
been via home slaughter and butcher shops.  
 
From the consumer side, however, the majority of the respondents (41%) buy sheep meat 
from butcher shop, 29% procures their sheep meat through backyard slaughtering, 16% 
consume in hotels and restaurants, 9% at Addis Ababa abattoirs, and 4% at supermarkets. 
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Availability of the product is the main reason explaining the choice of market outlet as 
stated by 30% of the surveyed respondents, followed by assurance of safety and quality of 
the product with 29% (Figure 2).Trustworthiness, distance from home, and lower price are 
also significant factors for the choice market outlet.  
 
Figure 3. Reasons for choosing market outlet 
 
 
 
Source: Field Survey Data, 2010 
 
The respondents were also asked questions about future market outlet preference. It can be 
observed from Figure 3 that the majority of the respondents (43%) would prefer to 
purchase sheep meat from Addis Ababa abattoirs because of the perceived quality and 
assurance of safety because of experts from ministry of agriculture and rural development.   
 
Likewise, about 27% of the respondents indicated that they would want to buy from 
supermarket chains as they perceive to provide more diversified products and assurance of 
quality and safety. About 17 % of the respondents indicated butcher shop as their best 
alternative market outlet in the future, followed by, farmers market and hotels and 
restaurants as indicated by 11 and 2% of the respondents, respectively.  
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Figure 4. Market outlet choice 
 
 
 
Source: Field Survey Data, 2010 
 
4.1.8. Consumer’s Opinion of Sheep Meat Quality and Safety  
 
The majority of respondents, 65%, thought that the current sheep meat available in Addis 
Ababa was of low quality and safety and 27% of the respondents were not sure. Only 6.5% 
of the surveyed respondents thought that the sheep meat sold in Addis Ababa is of good 
quality and safety.  
 
These respondents conceded that the sheep meat currently available in the butcheries was 
of poor quality and because there were no regular inspections by government experts, 
many butcheries selling sheep meat in Addis Ababa purchases sample sheep slaughtered 
from Addis Ababa abattoirs primarily for display purposes and slaughter many sheep on 
their own in remote farm areas, outdoors, and in unlicensed premises such as farms under 
unsanitary and unhygienic conditions.  
 
Carcasses procured from illegal sources are then mixed with the meat bought from the 
Addis Ababa abattoir to deceive consumers and make more profit. Because, in Ethiopia, 
regulations concerning meat inspection and/or control remain inadequate, insufficiently 
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implemented, and/or non-existent, consumers are often exposed to pathogens through 
illegal slaughter or informal slaughters for home consumption, which remain legal. 
 
We stated the reasons earlier based on the key informants’ interview that attributed this to 
a lack of presence of the veterinary services in the various markets. Currently, it is difficult 
to inspect the sheep meat carcasses sold since it is not enough for them to limit themselves 
to the inspection. This reveals that there is an opportunity to cheat still exists and the 
financial rewards are great unless clear rules and regulations could be designed.  
 
Figure 5. Respondents’ opinion about Addis Ababa sheep meat 
 
 
 
Source: Field Survey Data, 2010 
 
4.1.9. Awareness of Sheep Meat Quality and Safety 
 
 
This study also investigated consumers’ awareness of quality and safety and how this may 
influence their shopping patterns. The findings indicate that consumer perception of what 
quality attributes entail was low. Fifty two percent of the respondents indicated they have 
not much awareness of what the quality of meat entail before the interview.   
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About 26% of the respondents indicated they have some awareness, and 10% of the 
respondents have no awareness at all about the attribute quality meat. A relatively few 
(11%) indicated they were fully aware of the quality of meat sold in Addis Ababa.  
 
Figure 6. Respondents’ awareness of sheep meat quality and safety 
 
 
 
Source: Field Survey Data, 2010 
 
With respect to safety,  the survey results revealed that about 43% of the respondents  have 
not  much awareness of meat safety issues and 26.5% have some awareness, 21.5% of the 
respondents have no awareness at all about meat safety issues, and only 9% of them have 
aware a great deal about meat safety issue in general.  
 
Furthermore, the findings are that 30% of the respondents were somewhat aware of the 
quality of sheep meat, 27%  were not much aware of the quality in sheep meat, 25% were 
aware of sheep meat quality, and 17% of the respondents did not exhibit any awareness of  
high quality sheep meat entails. 
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With respect to safety standards, the findings are that 44% of the respondents not showing 
any awareness and  28% of the respondents have a great deal of awareness, 26% were 
somewhat aware  of sheep meat safety issues  in Addis Ababa city. In sum, the results 
indicate a low degree of knowledge on sheep meat quality and safety. 
 
4.1.10. The Quality and Safety of Sheep Meat in Addis Ababa City 
 
There are few formal butcher shops in Addis Ababa that sell sheep meat.  While, some of 
these shops are known to sell sheep meat sourced from informal slaughters, 37% of the 
respondents stated that sheep meat from local butcher shops is of good quality and safe to 
eat. However, the majority of the respondents (41%) pointed out that sheep meat purchased 
from local butcher shops are of low quality and safety and 22% were not sure (Figure 8).  
 
This was attributed to the fact that lack of a clear demarcation may perhaps be due to 
absence of follow-up inspection by the Ministry of Agriculture and Rural Development. 
The certification by a veterinary stamp at the abattoirs is not enough, as there are multiple 
incentives for butchers to cheat if controls are not conducted at least at random.  
 
With respect to consumers sourcing directly from Addis Ababa abattoirs, 62% of the 
respondents indicated that sheep meat procured there is of better quality and safer. Only 
4% thought that sheep meat purchased from Addis Ababa abattoirs of low quality and 
safety. 
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Figure 7. Is sheep meat purchased from Addis Ababa abattoirs and local butcher shops of 
high quality and safety? 
 
 
 
Source: Field Survey Data, 2010 
 
 
4.2. Cross Tabulation Analysis 
 
 
To determine the factors influencing consumer’s preferences for sheep meat, respondents 
were asked about the number of times they have purchased sheep meat per month. We 
assumed that sheep meat purchase frequency per month was used as indicator of consumer 
preference and performed a cross tabulation analysis between respondents socio-
demographic with consumption frequency. The selected consumer socio-demographics 
(independent variables) for cross tabulation analysis include gender, age, race, education, 
marital status, religion, income, and number of children. Table 4, through 12 presents the 
cross tabulation results for each selected variables.  
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4.2.1. Cross tabulation of consumption frequency by gender 
 
Findings of cross tabulation analysis indicated no significant differences between 
consumption frequency and age of the respondents. That means the relationships between 
consumption frequency and gender of the respondents is insignificant using a χ2 = 4.21; df 
= 3 and p = 0.38 (Table 4).   
 
 
Table 4. Cross tabulation of consumption frequency by gender (N=199) 
 
 
Consumption 
Frequency/month 
Gender 
Male 
N (%) 
Female 
N (%) 
Total 
N (%) 
Less than once 44(22.11) 15(7.54) 59(29.65) 
Once  36(18.09) 6(3.02) 42(21.11) 
2-3 times 37 (18.59) 14(7.04) 51(25.63) 
4-5 times  15(7.54) 7(3.52) 22(11.06) 
5 or more 21(10.55) 4(2.01) 25(12.56) 
Total  153(76.88) 46(23.12) 199(100) 
χ
2
 = 4.21; df = 3 and p = 0.38 
 
Source: Field Survey Data, 2010. Note: N=Number of Frequency 
 
 
4.2.2. Cross tabulation of consumption frequency by age 
 
Finding of the present study indicated there were relatively a significant difference among 
different age categories and consumption frequency although the difference is not highly 
correlated using the p-value and chi-squared statistics (Table 5). There were many 
variations in the number of respondent’s age categories in relation to sheep meat 
consumption. Only 9% of consumers in the age categories of 18 to 24 and 5% of 
consumers in the age categories of 50 and above had a consumed sheep meat more than 
twice in a month.  
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While 22% of respondents in the age categories between 25 and 34 had consumed more 
than twice. This percentage falls to 14% for the age category between 35 and 49 years. The 
underlying reasons might be a lower purchasing power for youngsters and elderly 
consumers.  
 
Table 5. Cross tabulation of consumption frequency by age (N=198) 
 
 
Consumption 
Frequency/month 
18-34 
N (%) 
 
35-49 
N (%) 
50 and +50 
N (%) 
Total 
N (%) 
 
Less than once 32(16.17) 9(4.55) 17(8.59) 58(29.29) 
Once  26(13.13) 13(6.57) 3(1.52) 42(21.21) 
2-3 times 35(17.68) 12(6.06) 4(2.02) 51(25.76) 
4-5 times  13(6.57) 7(3.54) 2(1.02) 22(11.11) 
5 or more 12(6.07) 9(4.55) 4(2.02) 25(12.63) 
Total  118(59.59) 50(25.25) 30(15.14) 198(100) 
 
Source: Field Survey Data, 2010 
 
 
4.2.3. Cross tabulation of consumption frequency by education 
 
The results showed a statistically significant relationship between education and 
consumption frequency (Table 6). When looked across education level, only 9% of the 
respondents with education attainment at high school level or less consume sheep meat two 
to three times per month  whereas 17% of those with  college diploma and higher made 
similar claim.  
 
For consumption frequency of at least four times in a month, the proportions of 
respondents in both categories are 8% and 16%, respectively. Moreover, consumers with 
the lowest level of education had the lowest level of consumption frequency where 22% of 
them having consumed once or none at all per month. It can be inferred that education 
increases the likelihood of sheep meat consumption. 
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Table 6. Cross tabulation of consumption frequency by education (N=199) 
 
 
Consumption 
Frequency/month 
Education 
Illiterate 
N (%) 
Elementary 
school 
N (%) 
High school 
N (%) 
College 
Diploma 
N (%) 
University 
degree 
N (%) 
Total 
N (%) 
 
Less than once 2(1.01) 11(5.53) 10(5.03) 17(8.54) 19(9.55) 59(29.65) 
Once  0(0.00) 0(0.00) 12(6.03) 18(9.05) 12(6.03) 42(21.11) 
2-3 times 0(0.00) 4(2.01) 13(6.53) 8(4.02) 26(13.07) 51(25.76) 
4-5 times  0(0.00) 2(1.01) 5(2.51) 5(2.51) 10(5.03) 22(11.06) 
5 or more 0(0.00) 1(0.5) 7(3.52) 7(3.52) 10(5.03) 25(12.56) 
Total  2(1.01) 18(9.05) 47(23.62) 55(27.64) 77(36.69) 199(100) 
χ
2
=27.57; df=16 and p=0.04 
 
Source: Field Survey Data, 2010 
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4.2.4. Cross tabulation of consumption frequency by religion and ethnicity 
 
The result of cross tabulation between religion of the respondents and sheep meat was 
insignificant as indicated by the p-value of the contingency analysis (P>0.05) and χ2 
(Table 7).  
 
Table 7. Cross tabulation of consumption frequency by religion (N=199) 
 
Consumption 
Frequency 
/month 
Religion 
Others 
N (%) 
Wakefeta 
N (%) 
Catholic 
N (%) 
Protestant 
N (%) 
Orthodox 
N (%) 
 
Muslim 
N (%) 
Total  
N (%) 
Less than 
once 
0 
(0.00) 
1 
(0.50) 
1 
(0.50) 
12 
(6.03) 
37 
(18.59) 
8 
(4.02) 
59 
(29.65) 
Once  0 
(0.00) 
3 
(1.51) 
1 
(0.50) 
7 
(3.52) 
24 
(12.06) 
7 
(3.52) 
51 
(25.63) 
2-3 times 4 
(2.01) 
1 
(0.50) 
2 
(1.01) 
13 
(6.53) 
23 
(11.56) 
8 
(4.02) 
42 
(21.11) 
4-5 times  1 
(0.50) 
0 
(0.00) 
1 
(0.50) 
5 
(2.51) 
13 
(6.53) 
2 
(1.01) 
25 
(12.56) 
5 or more 1 
(0.50) 
0 
(0.00) 
0 
(0.00) 
5 
(2.51) 
16 
(8.04) 
3 
(1.51) 
22 
(11.06) 
Total  6 
(2.01) 
5 
(2.51) 
5 
(2.51) 
42 
(21.11) 
113 
(56.78) 
28 
(14.07) 
199 
(100) 
χ
2 
= 28.18; df =24 and p = 0.25 
 
Source: Field Survey Data, 2010 
 
 
4.2.5. Cross tabulation of consumption frequency by ethnicity 
 
The result of cross tabulation analysis between ethnicity and sheep meat consumption also 
indicated that there is no significant difference among different ethnicities as indicated by 
the (P>0.05) and χ2 value (Table 8). The value of P-value result revealed the insignificant 
difference between consumption frequency and respondents ethnicities while the p value 
result shows us the independence between them. 
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Table 8. Cross tabulation of consumption frequency by ethnicity (N=197) 
 
 
Consumption 
Frequency/month 
Race 
Afar 
N (%) 
Oromo 
N (%) 
Amhara 
N (%) 
Tigre 
N (%) 
Gurage 
N (%) 
Walaita 
N (%) 
Sumale 
N (%) 
Others 
N (%) 
Total 
N (%) 
Less than once 0 
(0.00) 
19 
(9.64) 
22 
(11.17) 
3 
(1.52) 
10 
(5.08) 
2 
(1.02) 
1 
(0.51) 
2 
(1.02) 
59 
(29.95) 
Once  0 
(0.00) 
7 
(3.55) 
20 
(10.15) 
5 
(2.54) 
7 
(3.55) 
1 
(0.51) 
1 
(0.51) 
0 
(0.00) 
41 
(20.81) 
2-3 times 1 
(0.51) 
21 
(10.66) 
14 
(7.11) 
6 
(3.05) 
6 
(3.05) 
1 
(0.51) 
1 
(0.51) 
0 
(0.00) 
50 
(25.38) 
4-5 0 
(0.00) 
6 
(3.05) 
5 
(2.54) 
5 
(2.54) 
4 
(2.03) 
0 
(0.00) 
1 
(0.51) 
1 
(0.51) 
22 
(11.17) 
5 or more 0 
(0.00) 
1 
(0.51) 
15 
(7.61) 
4 
(2.03) 
4 
(2.03) 
0 
(0.00) 
1 
(0.51) 
0 
(0.00) 
25 
(12.69) 
Total  1 
(0.51) 
54 
(27.41) 
76 
(38.58) 
23 
(11.68) 
31 
(15.74) 
4 
(2.03) 
5 
(2.54) 
3 
(1.51) 
197 
(100) 
χ
2
=33.19; df=28 and p=0.23 
  
 
Source: Field Survey Data, 2010 
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4.2. 6. Cross tabulation of consumption frequency by marital status 
 
Similarly, the relationship between consumer marital status and consumption frequency 
were also not significant as indicated in (Table 9). We found that 10% of married 
consumers had consumes 2-3 times per month while this percent rises to 16% in the case of 
unmarried consumers. Conversely, 15% of married consumers claimed to eat sheep meat 4 
times or more per month while 8% of unmarried made similar claim. Generally, the 
difference is not significant. 
 
Table 9. Cross tabulation of consumption frequency by marital status (N=198) 
 
Consumption 
Frequency/month 
Marital Status 
 
Married  
N (%) 
Single  
N (%) 
Divorced  
N (%) 
Total 
N (%) 
Less than once 30 
(15.15) 
27 
(13.64) 
1 
(0.51) 
58 
(29.29) 
Once  21 
(10.61) 
18 
(9.09) 
3 
(1.52) 
42 
(21.21) 
2-3 times 20 
(10.10) 
31 
(15.66) 
0 
(0.00) 
51 
(25.76) 
4-5 times  14 
(7.07) 
8 
(4.04) 
0 
(0.00) 
22 
(11.11) 
5 or more 18 
(8.08) 
8 
(4.04) 
1 
(0.51) 
25 
(12.63) 
Total  101 
(51.01) 
92 
(46.46) 
5 
(2.53) 
198 
(100 ) 
χ
2 
= 12.65; df = 8 and p = 0.12 
 
Source: Field Survey Data, 2010 
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4.2.6. Cross tabulation of consumption frequency by occupation 
 
It can be observed from (Table 10) that consumers with a full-time employment and 
business owners consumed more than two times per month, with 23% and 17% 
respectively. Whereas 5%, 2%, and 1% of consumers without jobs, who are students and 
retirees, respectively, had consumed more than two times per month. There is a significant 
relationship between consumption frequency and occupation as higher proportion of 
consumers with more affluent occupation consumed sheep meat more frequently.  
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Table 10. Cross tabulation of consumption frequency by occupation (N=199) 
 
Consumption 
Frequency/month 
Occupation 
Full-time 
N (%) 
Business 
N (%) 
Student 
N (%) 
Unemployed 
N (%) 
Retired 
N (%) 
Part-time 
N (%) 
Home 
worker 
N (%) 
Others 
N (%) 
Total 
N (%) 
Less than once 19 
(9.55) 
7 
(3.52) 
11 
(6.53) 
8 
(4.02) 
7 
(3.52) 
4 
(2.01) 
2 
(1.01 ) 
1 
(0.50) 
59 
(29.65) 
Once  12 
(6.01) 
14 
(7.04) 
6 
(3.02) 
4 
(2.01) 
1 
(0.50) 
3 
(1.51) 
2 
(1.01) 
0 
(0.00) 
42 
(21.11) 
2-3 times 28 
(14.07) 
10 
(5.03) 
3 
(1.51) 
4 
(2.01) 
1 
(0.50) 
2 
(1.01) 
3 
(1.51) 
0 
(0.00) 
51 
(25.63) 
4-5 times  
12 
(6.03) 
7 
(3.52) 
0 
(0.00) 
3 
(1.51) 
0 
(0.00) 
0 
(0.00) 
0 
(0.00) 
0 
(0.00) 
22 
(11.06) 
5 or more 5 
(2.51) 
16 
(8.04) 
0 
(0.00) 
2 
(1.01) 
1 
(0.50) 
0 
(0.00) 
0 
(0.00) 
1 
(0.00) 
25 
(12.56) 
Total + 76 
(38.19) 
54 
(27.14) 
20 
(10.05) 
21 
(10.55) 
10 
(5.03) 
9 
(4.52) 
7 
(3.52) 
2 
(1.01) 
199 
(100) 
χ
2 
= 63.91; df = 32 and p = 0.00 
 
 
Source: Field Survey Data, 2010 
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4.2.7. Cross Tabulation of Consumption Frequency by Household Income 
 
Table 11 also indicated that the relationship between consumers monthly income and 
respondent’s consumption frequency is significant as indicated by (P<0.05) and χ2 value. Out 
of the consumers who consume sheep meat once or less in a week (30% of the overall 
sample), 8% are in the lowest income categories (<ETB 500), and 11% are in the second 
lowest income category (between ETB 500 to 1000).  
 
For those consuming sheep meat at least two to three times in a month (26% of the overall 
sample), about 19% are in for the third income category (ETB 1001 to 2000), fourth income 
category (ETB 2001-3000), and fifth income category (3001-5000). Similar for respondent in 
the two highest income categories, more than half of them consume sheep meat at least four 
times in the month.   
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Table 11. Cross tabulation of consumption frequency by household income (N=199) 
 
Consumption 
Frequency/month 
Household Monthly Income  
<ETB 500 ETB 500-
1000 
ETB 
1001-2000 
ETB 
2001-3000 
ETB 3001-
5000 
ETB 5001-
10000 
>ETB 
10000 
Total 
N (%) 
Less than once 15 
(7.54) 
21 
(10.55) 
8 
(4.02) 
9 
(4.52) 
5 
(2.51) 
0 
(0.00) 
1 
(0.5) 
59 
(29.65) 
Once 3 
(1.51) 
8 
(4.02) 
15 
(7.54) 
9 
(4.52) 
5 
(2.51) 
2 
(1.01) 
0 
(0.00) 
42 
(21.11) 
2-3 times 0 
(0.00) 
8 
(4.02) 
15 
(7.54) 
15 
(7.54) 
10 
(5.03) 
1 
(0.5) 
2 
(1.01) 
51 
(25.63) 
4-5 times 0 
(0.00) 
2 
(1.01) 
3 
(1.51) 
10 
(5.03) 
4 
(2.01) 
3 
(1.51) 
0 
(0.00) 
22 
(11.06) 
5 or more 3 
(1.51) 
2 
(1.01) 
2 
(1.01) 
3 
(1.51) 
7 
(3.52) 
5 
(2.51) 
3 
(1.51) 
25 
(12.56) 
Total 21 
(10.55) 
41 
(20.6) 
43 
(21.61) 
46 
(23.12) 
31 
(15.58) 
11 
(5.53) 
6 
(3.02) 
199 
(100) 
χ
2 
= 80.51; df = 24 and p = 0.00 
 
 
Source: Field Survey Data, 2010 
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4. 3.  Rank-Ordered Logit Result 
 
This sub-chapter intends to present and interpret the results of the econometric estimation 
of rank ordered logit model for consumer preference and willingness to pay for sheep 
meat. The results of all parameters follow an anticipated pattern and statistically significant. 
All of the goodness of fit tests suggested that the model is significant and adequate.  
 
Explicitly, AIC, SC and 2log likelihood values showed that the model with covariates is 
superior to the model with the intercept only (Appendix Table 1). Generally, the overall 
rank ordered logistic regression model was highly significant at the 1% level as indicated 
by the Likelihood ratio, Wald and Score tests of the global null hypothesis that the model 
parameters are significant (Appendix Table 2). As a result, it can help us to compose a 
number of conclusions and implications presented in chapter 5. Similarly, the four indices 
of our rank correlation for assessing the predictive ability of rank ordered logit model 
indicated that the predictive ability of the model was adequate. That means 81.4% of the 
pairs are concordant and values of Sommer’s D, Gamma and C statistics are high enough 
(Appendix Table 5). 
 
The dependent variable in this study is the ranking of twelve product profiles and the 
independent variables of the model are effect-coded quality and safety attributes and price. 
Research shows that main effect models would accounts for about 70-90% of the explained 
variance and hence excluding the interaction effect from models estimation could not result 
in systematic biasness (Louviere et al., 2000). This suggests that ignoring interaction terms 
from our model does not leads to a major systematic biasness.  
 
There is no interaction terms in our model and we only estimated main effects by assuming 
that the preference levels of each attribute is independent of the levels of the other 
attributes. However, to account preference heterogeneity across income strata, similar 
specification is used and estimated by income strata. Each of the respondents has fully 
ranked a set of 12 product profiles from the most preferred to the least preferred profile. As 
previously stated, these coefficients are also the part-worth utility of the corresponding 
attribute levels.  
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The analysis was made in two parts: the first deals with the regression based on the entire 
sample and the second summarises the results based on the estimation conducted across the 
three defined income strata.   
 
4.3.1. Result of Rank-Ordered Logit for the Total Sample  
 
All parameter estimates exhibited the expected signs and were statistically significant 
(P<0.0001) (Table 12). Together, the five product attributes have a statistically significant 
influence on consumer preference. As expected, the association of the predicted 
probabilities and the observed product ranking for all the estimates also indicates that, 
there are significant positive correlations between the actual and predicted values for non-
price attributes and a negative correlation for price attributes. This agrees with consumer 
theory in that the demand for goods and service decreases as its own price increases. 
Moreover, with each Birr increase in price of sheep meat, there is a decrease in consumer’s 
demand for sheep meat. 
 
The results indicated that hygiene was found to have the most important attributes 
demanded by sheep meat consumers. The result of odds ratio estimate confirms that sheep 
meat of a better hygiene would increase the likelihood of consumer preference by 10.33 
times higher than the odd of unclean sheep meat and ranked first. 
 
Sheep meat with a freshness attribute would increase the odds of consumer preference by 
about 3 times the odd of non-fresh sheep meat. Thus, it was ranked second in influencing 
consumer preference.  
 
Thirdly, official stamp and fat content similarly affect consumer preference with a positive 
estimate although with a smaller impact. This implies that their impacts are smaller than 
those of hygiene and freshness.  According to the result, low fat content could increase the 
likelihood of consumers purchasing decision by about 2 times the odd of high fat content. 
Explicitly, sheep meat of low fat content could double the probability of consumer 
preference. The presence of official stamp similarly would increase likelihood of 
consumers purchasing decision by same amount than that of not having official stamp.  
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Holding all non-price attributes, a higher price decreases the likelihood of a product being 
chosen (an increase in the price of sheep meat results in a decline in the utility derived 
from the sheep meat), and thus a reduction in the probability of purchase. The effect of 
price on consumer preference is -0.1 with an associated odd ratio of about 0.91. This 
informs us that the odds for consumer prefer sheep meat decrease if price increase by about 
0.91 times the odd of price decrease. Higher price decrease the probability of consumer 
preference to purchase and lower price increase the probability of consumer preference. 
This is in turn what one would expect from an economic standpoint, that is high price has 
negative effect on preference.  
 
The negative price coefficient equivalently implies that lower priced sheep meat is 
preferred to higher priced sheep meat, holding all other attributes being constant. Thus, the 
positive coefficient indicates that the presence of the attribute increases total utility. This 
means a positive coefficient indicates that the marginal effects for the presence of product 
attribute level increases the probability of consumer choosing a product profile 
incorporating that attribute. Conversely, a negative coefficient decreases the likelihood of 
consumer choice (utility) (Ehmke et. al., 2008).  
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Table 12. Estimated rank ordered logit and willingness to pay for the total Sample 
 
Parameter    Whole Sample 
Level Estimate Standard error Pr > Chi-square Odds ratio WTP estimate 
(ETB) 
Stamp Present 0.892 0.041 <.0001*** 2.44 8.92 
 Absent -0.892     
Freshness  Fresh 1.153 0.043 <.0001*** 3.17 11.53 
 Not-fresh -1.153     
Fat Content Low 0.861 0.041 <.0001*** 2.37 8.61 
 High -0.861     
Hygiene  Clean 2.335 0.056 <.0001*** 10.33 23.35 
 Unclean  -2.335     
Price  Price -0.1 0.002 <.0001*** 0.91 NA 
Wald  
 
2267.067 NA <.0001 NA NA 
Likelihood ratio 
test 
 
4762.506 NA <.0001 NA NA 
 
 
  
 
  
Source: Field Survey, 2010.  
*** indicates significance for alpha=1%.  Note: The dependent variable represents two levels of choice for official stamp (present and absent), freshness 
(fresh and not fresh), fat content (low and high), and hygiene (clean and unclean); while for price attributes the independent variable represents three level 
of choice (ETB 32, ETB 42 and ETB 52); all the parameters are statistically significant (p<0.0001);  Wald represents the wald statistics of joint hypothesis 
on the parameters, which indicate that the parameters are jointly significant at the one percent. NA indicates not applicable.  
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4.3.1.1. Consumer willingness to pay for the total sample   
 
The estimation of part-worth score for price attribute was computed by multiplying the 
price coefficient by the three price levels used in the orthogonal array experimental design 
(Baker, 1999).  
 
The results on consumer’s WTP for sheep meat quality and safety are presented in table 12 
above. The results revealed that the monetary values of each product attribute. This is 
referred as premium if positive or discount if negative. The calculation of WTP for each 
attribute is based on the ceteris paribus assumption, that all other attributes are held 
constant except for the attribute for which the WTP is being calculated (Table 12).  
 
Willingness to pay thus, in addition to relative importance, describes the strength of 
preference for product attributes through monetary units and has the advantage of 
simplifying comparisons among the characteristics. As a result, an attribute level for which 
consumers are willing to pay higher premium is more preferable than those for which 
consumer are willing to pay lesser premium or discounts.  
 
The results based on the overall sample indicated that for sheep meat quality and safety 
attributes, consumers are willing to pay premiums for cleanliness, freshness, low fat 
content, and presence of official stamp. Consumers were willing to pay 23 ETB per 
kilogram for sheep meat with guaranteed cleanliness. It is worth noting that hygiene is 
ranked first as the most important attribute for sheep meat in terms of its relative 
contribution to overall utility. This result is consistent with finding with respect to beef in 
Addis Ababa (Samuel, 2007). Freshness, meanwhile, commands ETB 12 premium 
compared to sheep meat that is not fresh. Official stamp and low fat content command 
almost ETB 9 premium each.   
 
4.3.1.2. Relative importance of attributes for the total sample 
 
The assessment of the relative importance of each attribute was conducted using equation 
7. This enabled us to compare all attributes, including price and to understand which 
attributes has the strongest influence on consumer choice of sheep meat.   
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Among the five attribute calculated, it is indicated that the most important attribute was the 
hygiene, contributing 37% of the overall utility gained from consuming sheep meat, 
followed by freshness, which accounts 19% of overall utility (Figure 8).   
 
The third most relevant sheep meat quality and safety was price, accounting for 16% of 
consumer preference of sheep meat. Quality and safety factors such as hygiene, freshness, 
official stamp and fat content were more important in determining consumer choice of 
sheep meat than price attribute. The fourth and fifth attributes in terms of its significance in 
determining consumer choice is official stamp, each contributing 14% of overall utility.  
 
The fact that consumer preference for sheep meat was most influenced by hygiene attribute 
is particularly noteworthy in the light of the recent increased awareness about quality and 
safety attributes of animal source food in developing countries (Delgado et. al., 1999).  
 
 
Figure 8. Relative importance for total sample 
 
 
 
 
Source: Field Survey Data, 2010 
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4.3.2. Rank Ordered Logit across Income Strata 
 
The model in this case was estimated for three different income strata. Similar to the total 
sample, the result from rank-ordered logit model across income strata indicate that all the 
parameters had the expected sign and significant (P<0.0001) (Table 13). However, the 
general pattern changes slightly when these estimates are looked at across income strata. 
Low-income households’ valuation of these attributes is, by and large, similar to what was 
found for the results based on the total sample.  
 
Middle-income households value tenderness and hygiene similarly but less than official 
stamp by nearly 21% while high-income households value hygiene and fat content equally 
and official stamp and tenderness as well. The estimated coefficients of hygiene, freshness, 
stamp, and fat content were ranked in order of preference respectively. The result of odds 
ratio estimate for low-income, medium-income and high-income strata were also 
confirmed the same result as the maximum likelihood estimates.  
 
The odds ratio estimate across strata indicated that the presence of official stamp on sheep 
meat could increase the likelihood of consumers purchasing decision by 3%, 2% and 3% 
more than sheep meat not having official stamp for low-income, medium-income and high-
income consumers respectively. This shows that there is no significant difference among 
consumer income strata. 
 
The estimate of freshness revealed that freshness attribute in sheep meat would increase 
the likelihood of consumer preference by 3% more than sheep meat of not fresh for low-
income and medium-income consumers. The estimate of freshness attribute in sheep meat 
showed that if sheep meat has of a good freshness, it would increase the likelihood of high-
income consumer’s preference by 6% more than sheep meat of not fresh. 
 
In the case of fat content, low fat content in sheep meat would increase the likelihood of 
consumer preference by 2% more than sheep meat of high fat content for low-income and 
medium-income consumers.  
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Table 13. Estimated rank ordered logit across income strata 
 
Variable Low-income Medium-income High-income 
Estimate Standard Error 
 
Pr > Chi-
Square 
Odds 
ratio Estimate 
Standard 
Error 
 
Pr > Chi- 
Square 
Odds 
ratio Estimate 
Standard 
Error 
 
Pr > Chi- 
Square 
Odds 
ratio 
Stamp 0.922 0.056 <.0001*** 2.51 0.882 0.066 <.0001*** 2.42 0.931 0.159 <.0001*** 2.55 
Freshness  1.127 0.058 <.0001*** 3.09 1.149 0.070 <.0001*** 3.16 1.810 0.196 <.0001*** 6.11 
Fat Cont. 0.736 0.055 <.0001*** 2.09 0.891 0.067 <.0001*** 2.44 2.088 0.216 <.0001*** 8.07 
Hygiene  2.147 0.073 <.0001*** 8.56 2.399 0.093 <.0001*** 11.01 4.355 0.329 <.0001*** 77.86 
Price  -0.097 0.003 <.0001*** 0.91 -0.100 0.004 <.0001*** 0.91 -0.152 0.014 <.0001*** 0.86 
Likelihood 
ratio 
2439.97 NA <.0001 NA 1828.79 NA <.0001 NA 578.127 NA <.0001 NA 
Wald  1196.54 NA <.0001 NA 866.41 NA <.0001 NA 183.28 NA <.0001 NA 
Source: Field Survey Data, 2010 
*** indicates all the parameters were significant at1% significance level. 
Note: The dependent variable represents two levels of choice for official stamp (present and absent), freshness (fresh and not fresh), 
fat content (low and high), and hygiene (clean and unclean); while for price attributes the independent variable represents three 
level of choice (ETB 32, ETB 42 and ETB 52); all the parameters are statistically significant (p<0.0001) across three income 
strata; and wald represents the wald statistics of joint hypothesis on the parameters, which indicate that the parameters are jointly 
significant at the one percent. NA indicates not applicable. 
68 
 
The estimate of low fat content in sheep meat also indicated that if the level of fat content 
is lower, it can increase the likelihood of high-income consumer’s preference by 8% more 
than sheep meat of high fat content. This tells high-income consumers are more concerned 
with the level of fat content in sheep meat than low and medium-income consumers. 
 
The odds ratio estimate for hygiene attribute indicated that if sheep meat in local market 
was clean, it would increase the consumers purchasing likelihood by 9% for low-income, 
11% for medium income and 78% for high-income consumers. This in turn revealed that 
consumers in the high-income strata would give more weight for the cleanness in sheep 
meat by greater proportion than their low and medium-income counterpart. 
 
4.3.2.1. Consumer willingness to pay across income strata   
 
Consumer willingness to pay was calculated using the sample formula as indicated in 
(Equation 6). Since the estimated coefficients do not have units of measure and represent 
the marginal utilities, it is more convenient to analyze them based on WTP estimates. This 
type of finding has implications for producers of sheep meat.  
 
The estimated willingness to pay for sheep meat quality and safety across income 
categories was similar with that of the whole sample although variations across income 
categories. More specifically, table 15 points out that, relatively, the WTP premium for 
hygiene attributes was higher compared to freshness, fat content and official stamp. Low 
income consumers were willing to pay 22 ETB premiums for hygiene. Those in the middle 
and high income categories were willing to pay ETB 24 and ETB 29 premium, 
respectively. 
  
The average WTP premium attached by low income consumers for official stamp attribute 
level (sheep meat having official stamp present) was estimated to be ETB 9.5. Specifically, 
on average, consumers were willing to pay a price premium of about ETB 8.61 for low fat 
content over high fat content. This is attributed to the fact that most consumers are not 
willing pay for fat as one quality and safety attributes since high fat content causes many 
disease to the consumers. This is higher than what consumers in the medium and high 
income categories were willing to pay, ETB 9 and ETB 6, respectively.  
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Table 14. Consumer willingness to pay for sheep meat quality and safety across income 
strata 
 
Quality and safety 
attributes 
Willingness to pay estimate (ETB) 
Low-income Medium-income High-income 
Stamp 9.46 8.85 6.11 
Freshness 11.57 11.52 11.88 
Fat content 7.56 8.91 13.70 
Hygiene 22.04 24.06 28.58 
 
Source: Field survey data, 2010 
 
The reason as stated earlier may be because the official stamp is the best criteria for them 
to assess meat safety.  It is not smaller for high income consumers, indicating that this 
attribute is not as important to them compared with other attributes. This is not in line with 
Samuel (2007) with respect to beef in Addis Ababa.   
 
In the case of freshness, the willingness to pay for freshness attributes in sheep meat was 
almost equal across the three income categories. This implies that regardless of income 
levels, almost all sheep meat consumers of Addis Ababa prefer freshness as better quality 
criteria.  
 
Despite of the difference in purchasing power, this result pointed out that freshness was   
equally valued by all income categories. As a result, producers should produce and confer 
sheep meat by keeping its freshness since it was preferred by all consumers. 
 
For fat content, low income consumers, on average, were willing to pay a price premium of 
7.6 ETB for sheep meat with a low fat content. Middle income consumers were willing to 
pay approximately 8 and high income consumers were willing to pay a price premium of 
ETB 13.7. This result suggested that high income consumers value more meat with low fat 
content attribute than low and middle income consumers.  
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Thus, producing product with official stamp according to consumer preference would 
increase the return from the sector. Accordingly, official stamp was ranked the third most 
important attributes influencing consumers WTP which in turn influences consumer 
preference for sheep meat. 
 
4.3.2.2. Relative importance of attributes across income strata 
 
The results indicated that high income consumers showed more concern with respect to 
hygiene and low income consumers showed the least. However, for the three income 
categories, the estimated part-worth utility was higher than the other three quality and 
safety attributes. This indicates that all three categories of consumers give more attention 
to cleanliness than any of the remaining three attribute. 
 
The negative sign of the levels unclean, official stamp absence, high fat content, and not 
fresh in sheep meat, shows that it is bad for high-income consumers. This assumption has a 
practical application and theoretically acceptable. Hence, high-income consumers require 
more convenience and quality and safety assurance, so they would not buy a product 
without the mentioned attributes and are likely to purchase some substitute product instead. 
Conversely, low-income consumers may still choose to purchase a low-quality sheep meat if 
the price is sufficiently low in part because of their more restrictive budget and lack of 
experience with higher quality products (Figure 9).   
 
The relative importance of attributes indicated that, for low-income brackets, hygiene 
contributes 36% of overall utility consumption of sheep meat confers, 38% for middle-
income, and 41% for high-income.  In the case of freshness and fat content, high-income 
consumers’ part-worth utility is the highest, followed by those of middle-income and low-
income consumers. The results indicate that the relative importance of freshness does not 
vary much across income strata: 19%, 18%, and 17% of overall utility for low, medium 
and high income categories, respectively.  
 
Fat content, however, gains more importance in terms of its contribution to utility as 
income increases. Although there was not much difference between low-income category 
(13%) and middle income (14%), for high-income stratum, fat content contribute 19% of 
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overall utility. This may be tied to health awareness for wealthier consumers for whom 
cholesterol intake and blood pressure issues are usually of great concern.  
 
In the case of official stamp, high income consumers confer less importance to official 
stamp while for low income consumers, official abattoir stamp is more important. It  
relative importance across high, medium and low income consumers was lower than the 
four other sheep meat quality and safety attributes, contributing 9%, 14% and 16% for 
high, medium and low income strata, respectively.  
 
This is not unexpected and be linked to where these types of consumers procure their sheep 
meat: high income consumers using supermarket and upscale butcher shops where quality 
and safety are assumed as given whereas low-income utilising neighbourhood butcher 
shops where the sheep meat sold can be of dubious origins. The veterinary stamp, in this 
case is of high value to these consumers to have some confidence that the meat they 
procure is fit for consumption.   
 
Finally, for price, the results show that the price coefficient was negative across three 
income strata, thus, confirming as in the sample cases, that sheep meat remain normal 
goods regardless of consumers’ wealth. The relative importance of price decreases from 
the low income category (17%) to the medium income category (16%), and the high 
income category (14%). 
 
The result is consistent with what one would expect that poorer consumers are more 
sensitive to price than wealthier consumers. High income consumers are less constrained 
by budget than the medium and low-income consumers, thus, they confer more importance 
to other quality and safety attributes such fat content, hygiene, and freshness. The fact that 
veterinary stamp contributes less than price may be explained by where these producers 
procure their sheep meat. 
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Figure 9. Relative importance of attributes across income strata 
 
 
 
Source: Field Survey Data, 2010 
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5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
5.1. Summary and Conclusions 
 
The underlying objective of this study was to assess consumer preference and willingness to pay 
for sheep meat quality and safety attributes. It is important to notice that this study corresponds to 
the first empirical approach carried out in Ethiopia, which relates the discrete choice conjoint 
analysis method with consumer preferences for this kind of food product using rank-ordered logit 
model. Our findings provide new insights for identifying market strategies and policy 
implications for the livestock product in Ethiopia. 
 
A multi-stage sampling procedure was adopted for the selection of the respondents. In the first 
stage, three sub-cities were selected purposively since sub-cities comprise of a large urban 
conglomerations. In the second stage, three enumeration areas (Kebeles) were selected each from 
the three sub-cities purposively by considering time and cost of survey. Ultimately, in the third 
stage about 200 respondents were selected from the respective chosen Kebeles depending on 
probability proportional to size, where size is the number of population in the enumeration areas.   
 
In order to select the quality and safety attributes, we conducted a rapid market appraisal and key 
informant discussions and chosen twenty sheep meat quality and safety attributes. In a conjoint 
experiment, since only five to six attributes are allowed for practical situations, we have 
identified 5 relevant quality and safety attributes for the analysis. Ultimately, 12 efficient profiles 
were identified from an orthogonal fractional factorial result for analysis. Respondents were 
asked to examine 12 profiles prepared using orthogonal array design and rank according to their 
preference.   
 
In order to assess factors affecting consumer preference for sheep meat, we performed a cross 
tabulation analysis between respondent’s socio-demographic characteristics and consumption 
frequency. The selected socio-demographic variables for cross tabulation analysis include gender, 
age, ethnicity, education, marital status, religion, occupation, income, and number of children.  
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Cross-tabulation results have indicated that the demographic variables like age, education level, 
occupation, and household income strata have a significant influence on consumer preference for 
sheep meat. In addition to sheep meat quality and safety attributes, the relationship between 
socio-demographic characteristics and consumer preference gives an insight towards factors 
influencing sheep meat preference.  
 
There are significant differences between different education levels, while respondents with 
higher education level consumes more frequently than respondents with low education level. In 
the case of occupation, those respondents having a full-time employment have a higher 
probability of consuming sheep meat more than unemployed and part-time employed 
respondents. However, we have identified that socio-demographic variables like; gender, 
ethnicity, religion and marital status of the respondents have no significant influence on 
consumer preference for sheep meat.  
 
This study applied rank ordered logit model to analyze conjoint data and hence, we have found 
some important results. The results of our study confirm that consumer preference was 
significantly influenced by the five quality and safety attributes (hygiene, freshness, stamp, 
official stamp and price) at 1% significance level. Moreover, the majority of consumers surveyed 
in this study indicated that they are showing a positive preference towards the selected sheep 
meat quality and safety attributes of the following characteristics: clean, fresh, official stamp 
present and lower price.  
 
The result from relative importance and willingness to pay revealed that hygiene attribute exerts 
the greatest influence on consumer choice while fat content is the least relevant attribute for the 
majority of the polled consumers. Thus, consumer preference is governed by: hygiene 37.41% of 
overall utility, followed by freshness (18.48%), price (16.02%), official stamp (14.29%), and fat 
content (13.80%). This reveals the necessity that all marketing actors in Ethiopia should address 
strategic differentiation of sheep meat and its product while designing the production and 
marketing of sheep meat. 
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This result basically reveals that there is a potential of better quality and safety sheep meat in 
Addis Ababa, which is indicated by the higher willingness to pay and preference (relative 
importance) towards sheep meat. Most consumers are willing to pay a premium of 23.35 ETB for 
hygiene, 11.53 ETB for freshness, 8.92 ETB for official stamp, and 8.61 ETB for fat content. The 
result from willingness to pay indicated that there are a potential of niche market for sheep meat 
in Addis Ababa markets, in which consumers are willing to pay more for a better hygiene and 
freshness than for sheep meat poor hygiene and not fresh.  
 
The odds ratio estimate revealed that the level of hygiene attribute, clean, had increased the 
probability of consumer preference by 10 times more that unclean sheep meat. The estimate for 
freshness attribute level, fresh, would increase the likelihood of sheep meat preference by 3 times 
more than not-fresh sheep meat.  
 
In the case of official stamp and fat content, the odds ratio estimate pointed out that, sheep meat 
having official stamp and low fat content attribute levels would increase consumer’s probability 
of sheep meat preference by an equal amount, 2 times greater than sheep meat of lacking official 
stamp and of high fat content.  Consequently, it can be concluded that this study gives insight 
concerning consumer’s preference for an improvement in sheep meat market and could be useful 
to policy makers and producers.  
 
The odds ratio estimate across strata indicated that the presence of official stamp on sheep meat 
could increase the likelihood of consumers purchasing decision by 3%, 2% and 3% more than 
sheep meat not having official stamp for low-income, medium-income and high-income 
consumers respectively. This shows that there is no significant difference among consumer 
income strata. 
 
The estimate of freshness revealed that freshness attribute in sheep meat would increase the 
likelihood of consumer preference by 3% more than sheep meat of not fresh for low-income and 
medium-income consumers. The estimate of freshness attribute in sheep meat showed that if 
sheep meat has of a good freshness, it would increase the likelihood of high-income consumer’s 
preference by 6% more than sheep meat of not fresh. 
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In the case of fat content, low fat content in sheep meat would increase the likelihood of 
consumer preference by 2% more than sheep meat of high fat content for low-income and 
medium-income consumers. The estimate of low fat content in sheep meat also indicated that if 
the level of fat content is lower, it can increase the likelihood of high-income consumer’s 
preference by 8% more than sheep meat of high fat content. This tells high-income consumers are 
more concerned with the level of fat content in sheep meat than low and medium-income 
consumers. 
 
The odds ratio estimate for hygiene attribute indicated that if sheep meat in local market was 
clean, it would increase the consumers purchasing likelihood by 9% for low-income, 11% for 
medium income and 78% for high-income consumers. This in turn revealed that consumers in the 
high-income strata would give more weight for the cleanness in sheep meat by greater proportion 
than their low and medium-income counterpart. 
 
The results also revealed that there is a substantial diversity in consumer preference depending on 
their income levels. For instance, price is less important for high income consumers and more 
important for low income consumers. Respondents from high income households are more 
concerned about hygiene and fat content than medium-income and low-income consumers. On 
the contrary, respondents from the low-income households were more concerned about price, 
freshness and official stamp than their medium-income and higher-income counterpart.  
 
The estimated WTP across income categories also shows that respondents from low-income and 
medium-income strata were less willing to pay a price premium for fat content than those high-
income strata. This was attributed to the fact that different consumer segment have different 
preference and willingness to pay for the selected attributes. Accordingly, producers and 
processors should be organized and educated in providing the product according to different 
market segmentations. Concisely, as a differentiation and quality management tool, an official 
certified quality stamp, better cleanness, freshness, low fat and fair price seems to be a good 
alternative to improve the situation and market opportunities for small farmers. 
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5.2. Recommendations 
    
The results of this study were intended to further our understanding of consumer preference and 
willingness to pay for sheep meat quality and safety. There are some possible implications for 
policy makers, small scale producers, processers, retailers and researchers.  
 
1) It is reasonable to suggest that based on our current state of knowledge of consumer 
preference for sheep meat, producers and marketers should account for the trade-off 
between quality and safety attributes and price in their production decisions in order 
to ensure their profits. This implies that all actors in the sheep meat industry should 
correspond to consumer-oriented quality and safety meat products which accounts for 
the new attributes identified in this study: better hygiene, fresh, low fat, official stamp 
and fair price, since they are the final link in the chain. This could be by working 
towards a more integrated production and marketing strategy which can help them to 
cater for these attributes. Subsequently, efforts towards product differentiation and 
the creation of added value products will produce increasing producers’ 
competitiveness. 
 
2) Besides the quality and safety attributes, producers and marketers should also pay 
attention to socio- demographic variables like; age, occupation, education level and 
income of the consumers as this would allow them to design more targeted strategies 
to reach the various segments of consumers.  
 
3) To increase the demand for sheep meat, it may be necessary to educate producers and 
marketers about the benefits of improving quality and safety characteristics 
demanded by consumers by planning a long-term education campaign.  
 
4) The government should provide a policy enabling environment that goes hand in 
hand with designing a new quality and safety assurance system and enforceable 
regulations through a rigorous inspection at all levels of the meat supply chain. This 
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won’t be easy but could be a good start towards modernizing the meat supply chain in 
Ethiopia.  
 
5) The scope of this thesis is limited and several aspects relating to the research topic are 
simply not covered. Thus, for broader policy formulations and generalizations, it is 
necessary to pursue a more carefully refined study of national consumer preferences 
and willingness to pay for quality and safety attributes that guide purchase decision. 
This is because the results described in this article indicate the necessity to look for 
new alternatives that satisfy the demand of the new emerging livestock niche 
markets. This in turn leaves more areas for further study.  
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7.1. Appendix I. Survey Questionnaire 
 
 
 
By: Aga Neme                                                                        Questionnaire #   ______ 
 
 
Instruction for Enumerators  
 
The main objective of the questionnaire is to gather information on consumer preference and 
willingness to pay for sheep meat quality and safety that will be used for master’s thesis research 
purposes only. Your participation is critical to this research and I am asking for your assistance in 
completing the attached survey. No names or identities will be reported in the final document. As 
a result it would be kept confidential and utmost secrecy would be maintained.  
 
Time Started ________ Time Ended   ________                        
 
Date _ _ / _ _ / 2010 
 
Respondent’s name ____________Sub- city _________ Kebeles_____ House No.______ 
 
Email_________________  
 
Phone No._____________  
 
Name of enumerator __________________ 
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I. Demographic Characteristics 
 
 Please Encircle Your Answer. 
  
 PLEASE ENCIRCLE YOUR ANSWER [ ]________ code   
1. Gender 1 = male; 2 = female  
2.  Age ; 
 
3.  Race; 
4.  What is your relation to the household? 
5.  Your marital status;    1 = single;    2 = married;   3 =   divorced/ widowed/ separated 
6.  What is your religion? 
7.  Education level of the respondent; 
8. Occupation [ ]Code_____  
 
9.  What is your household’s total monthly income from all working members, business income, 
pensions and remittances from elsewhere? 
 
 
 
1=18-24 2=25-34 3=35-49 4=  50-59 5=60 and +60 
1=Afar 2=Oromo 3=Amhara 4=Tigre 5=Gurage 6=Walaita 7=Sidama 8=Sumale 9=Kambata 10=Others  
1=Husband 2=Wife 3=Son 4=Daughter 5=Self 6=Brother 7=Sister 8=Nephew 9=Niece 10=Others  
1=Muslim 2=Orthodox 3=Protestant 4=Catholic 5=Non-believer 6=Wakefata 7=others 
1=Illiterate 2=Elementary 
school 
3=High school 
diploma 
4=College diploma/technical 
school 
5=University degree or 
above 
1=student 2=unemployed 3=retired 4=business 5=full-
time 
6=part-
time 
7=home 
worker 
8=searching for 
job 
9=others 
1=<500 2 =500-1000 3 =1000-2000 4 =2000-
3000 
5 =3000-
5000 
6 =5000-
10,000 
7 =>10,000 
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II. Current Consumption/ Purchasing Preference 
 
1. Have you ever eaten or do you currently consume sheep meat occasionally? Code [_]  
1 = yes; 2 = no 
 
2. If yes, what is your frequency of sheep meat consumptions? 
1 = Less than once in a month           3 = 2-3 times in a month       
       2 = Once in a month                     4 = 4- 5 times in a month    5 = 5 or more times 
 
3. Where do you prefer to purchase sheep meat? Code [__] 
1 = butcher shops                     3 = Addis Ababa Abattoirs  
2 = Supermarkets                     4= Hotels and restaurant 5 = Home slaughtered       
           
4. What is the main reason why this market outlet was selected? Code [__]  
1 = lower price                     3 = better quality and safety       5 = trustworthy/known   
2 = distance from home       4 = availability                            6 = others (specify)_____ 
 
5. Which meat shopping places you like to see more in the future? 
      1 = Butcher shops                      3 = Supermarket chains    
      2 = Addis Ababa Abattoirs                 4 = Hotels and restaurant    5 = Home slaughtered 
 
6. What are the main reasons for low consumption of sheep meat? 
 
 
7. What are the main reasons for high consumption of sheep meat? 
 
 
 
 
1 = Unaffordable 2 = Low house hold 
income 
3 = Decrease in household 
size  
4 = Fasting 5= Other 
(specify) 
1 = 
Festival 
2 = Increased HH 
income 
3 = Lower 
prices 
4 = Doctor’s 
recommendation 
5 = Increase in HH 
size 
6 = 
Other(Specify) 
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8. Purchase of sheep meat for consumption at home and away from home in the last 30 days 
 
 
 
products 
consumed 
in the last 30 
days 
How many 
days ago from 
today 
was this 
meat product 
last 
Purchased? 
Total no of units 
of sheep  
consumption 
(Kg/month) 
No. of times 
per month 
consumer at 
home 
No. of times 
per month 
consumer 
away from 
home 
Total no 
of units 
/quantity 
purchased 
(count) 
Price per 
unit 
purchased 
(birr/kg) 
How many 
times did 
you  
purchase in 
the last 30 
days 
How many meals did 
you consume from last 
purchase?  (count) 
Sheep meat 
wet 
 
   
     
Sheep meat 
tibs 
 
   
     
Sheep meat 
kikil 
 
   
     
Fresh sheep 
meat dulet 
 
   
     
Others 
specify 
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9. Consumption/Expenditure on Other Food Items Consumed at Home and Away from Home 
 
 
 
No.  Food Items Total value of 
items consumed 
during the last 
one month’s that 
were purchased 
(Birr) 
Total value of items 
consumed during the 
last one month’s that 
were produced at 
home (Birr) 
Total value of items 
consumed during the last 
one month’s that were 
produced away from home 
(Birr) 
1 Cereals (Teff, Maize meal, wheat flour, bread, millet, 
sorghum, etc) 
   
2 Other staples (inset flavor etc) 
 
   
3 Edible oils, fats, etc 
 
   
4 Sugar and accessories (Sugar, tea, coffee, Milo, 
cocoa, etc) 
   
5 Salt, spices 
 
   
6 Beans and other pulses 
 
   
7 Roots and tubers (Sweet potatoes, Irish potatoes, etc)    
8 Vegetables (Cabbages, tomatoes, onions) 
 
   
9 Fruits (Bananas, oranges, apples, etc.) 
 
   
10 Refreshment (Biscuits, soft drinks, etc ) 
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II. Sheep Meat (Mutton) Quality and Safety 
 
 
1) What is your opinion about Addis Ababa’s sheep meat quality? Code [__] 
      1 = high quality 2 = low quality 3 = not sure 
 
2) Do you believe that the sheep meat purchased at your local butcher shop is of 
high/good quality and safety? Code [__] 1 = yes;          2 = no;         3 = no answer 
 
3) Do you believe that the sheep meat purchased at Addis Ababa abattoirs is of 
high/good quality and safety? Code [__]  
      1 = yes very safe                       2 = yes somewhat safe 
      3 = no somewhat unsafe            4 = no very unsafe  5 = don’t know  
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II. Orthogonal array design for sheep meat profile scenarios in Addis Ababa City 
 
Please rank sheep meat quality and safety attributes in order of preference (1 most preferred- 12 least preferred) from the 
following orthogonal array design profile combinations? 
 
Product 
Profile 
 
Official Stamp Freshness Fat content Hygiene Price Rank 
1 Absent Not  fresh Low Clean ETB 52  
2 Present Fresh High Unclean ETB 32  
3 Absent Not  fresh High Unclean ETB 42  
4 Present Not  fresh High Unclean ETB 52  
5 Absent Fresh Low Unclean ETB 52  
6 Present Fresh High Clean ETB 52  
7 Present Not  fresh Low Clean ETB 32  
8 Present Not  fresh Low Unclean ETB 42  
9 Present Fresh Low Clean ETB 42  
10 Absent Fresh High Clean ETB 42  
11 Absent Fresh Low Unclean ETB 32  
12 Absent Not  fresh High Clean ETB 32  
 
Source field survey, 2010 
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7.2. Appendix II. Rank Ordered Logit Result for the Total Sample 
 
Appendix Table 1. Model fit statistics for total sample 
 
Criterion Without Covariates With Covariates 
AIC 13876.982 9124.477 
SC 13952.099 9228.484 
-2 Log L 13850.982 9088.477 
 
 
Appendix Table 2. Testing global null hypothesis: BETA=0 for the total sample 
 
Test Chi-Square DF Pr > Chi-Square 
Likelihood Ratio 4762.5058 5 <.0001 
Score 2478.1247 5 <.0001 
Wald 2267.0673 5 <.0001 
 
 
Appendix Table 3. Analysis of maximum likelihood estimates for the total sample 
 
 
Parameter DF Estimate Standard Error Wald Chi-Square Pr > Chi-
Square 
Official Stamp 1 0.8917 0.0409 474.3262 <.0001 
Freshness  1 1.1529 0.0429 723.8056 <.0001 
Fat Content 1 0.8609 0.0413 433.4886 <.0001 
Hygiene  1 2.3348 0.0563 1719.5642 <.0001 
Price  1 -0.1000 0.00243 1699.0867 <.0001 
Number of Observations Read 2400 and Number of Observations Used   2388. 
Convergence criterion (GCONV=1E-8) satisfied. 
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Appendix Table 4. Odds ratio estimates for the total sample 
 
 
Effect Point 
Estimate 
95% Wald 
Confidence Limits 
Stamp 2.439 2.251 2.643 
Freshness  3.167 2.912 3.445 
Fat Content 2.365 2.181 2.565 
Hygiene  10.327 9.248 11.532 
Price  0.905 0.901 0.909 
 
Appendix Table 5. Association of predicted probabilities and observed responses for the 
total sample 
 
Percent Concordant 81.4 Somers' D 0.690 
Percent Discordant 12.4 Gamma 0.736 
Percent Tied 6.3 Tau-a 0.633 
Pairs 2614258 C 0.845 
 
7.3. Appendix III. Rank Ordered Logit Result across Income Strata  
 
 
Appendix Table 6. Model statistics for low income strata 
 
Criterion Without 
Covariates 
With 
Covariates 
AIC 7406.661 4976.694 
SC 7468.442 5064.216 
-2 Log L 7382.661 4942.694 
 
 
 
 
 
97 
 
Appendix Table 7. Testing global null hypothesis: BETA A=0 for low income strata 
 
Test Chi-Square DF Pr > Chi-Square 
Likelihood Ratio 2439.9673 5 <.0001 
Score 1304.3188 5 <.0001 
Wald 1196.5444 5 <.0001 
 
 
Appendix Table 8. Analysis of maximum likelihood estimates for low income strata 
 
 
Parameter DF Estimate Standard 
Error 
Wald 
Chi-Square 
Pr > Chi-Sq 
Stamp 1 0.9216 0.0560 271.2408 <.0001 
Freshness  1 1.1273 0.0578 380.6987 <.0001 
Fat Content 1 0.7360 0.0550 179.1469 <.0001 
Hygiene  1 2.1465 0.0733 856.9132 <.0001 
Price  1 -0.0974 0.00323 910.8218 <.0001 
No of observations read and used 1272. Probabilities modelled are cumulated over the 
lower Ordered Values. Convergence criterion (GCONV=1E-8) satisfied. 
 
Appendix Table 9. Odds ratio estimates for low income strata 
 
Effect Point Estimate 95% Wald 
Confidence Limits 
Stamp 2.513 2.252 2.805 
Freshness  3.087 2.757 3.458 
Fat Content 2.088 1.874 2.325 
Hygiene  8.555 7.410 9.877 
Price  0.907 0.901 0.913 
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Appendix Table 10. Association of predicted probabilities and observed responses for low 
income strata 
 
 
Percent Concordant 80.0 Somers' D 0.664 
Percent Discordant 13.6 Gamma 0.709 
Percent Tied 6.4 Tau-a 0.609 
Pairs 741784 C 0.832 
 
 
Appendix Table 11. . Model fit statistics for middle income strata 
 
 
Criterion Without 
Covariates 
With 
Covariates 
AIC 5306.230 3487.444 
SC 5359.202 3564.494 
-2 Log L 5284.230 3455.444 
 
 
Appendix Table 12. Testing global hypothesis: BETA A=0 for medium income strata 
 
 
Test Chi-Square DF Pr > Chi-Sq 
Likelihood Ratio 1828.7858 5 <.0001 
Score 949.1535 5 <.0001 
Wald 866.4048 5 <.0001 
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Appendix Table 13. Analysis of maximum likelihood estimates for middle income strata 
 
 
Parameter DF Estimate Standard 
Error 
Wald 
Chi-Square 
Pr > Chi-Square 
Stamp 1 0.8824 0.0663 176.9716 <.0001 
Freshness  1 1.1489 0.0696 272.4861 <.0001 
Fat Content 1 0.8906 0.0674 174.3569 <.0001 
Hygiene  1 2.3991 0.0927 669.1371 <.0001 
Price  1 -0.0997 0.00393 644.4843 <.0001 
 
Number of Observations Read 924 and number of observations used 912. Probabilities 
modelled are cumulated over the lower Ordered Values. Convergence criterion 
(GCONV=1E-8) satisfied. 
 
Appendix Table 14. Odds ratio estimates for medium income strata 
 
 
Effect Point Estimate 95% Wald 
Confidence Limits 
Stamp 2.417 2.122 2.752 
Freshness  3.155 2.752 3.616 
Fat Content 2.436 2.135 2.781 
Hygiene  11.013 9.183 13.209 
Price  0.905 0.898 0.912 
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Appendix Table 15. Association of predicted probabilities and observed responses for 
middle income strata 
 
 
Percent Concordant 82.4 Somers' D 0.709 
Percent Discordant 11.5 Gamma 0.755 
Percent Tied 6.2 Tau-a 0.651 
Pairs 381291 C 0.854 
 
 
Appendix Table 16. Model fit statistics for high income strata 
 
Criterion Without 
Covariates 
With 
Covariates 
AIC 1199.617 631.490 
SC 1232.798 681.262 
-2 Log L 1179.617 601.490 
 
 
Appendix Table 17. Testing global null hypothesis: BETA=0 for high income strata 
 
 
 
Test Chi-Square DF Pr > Chi-Sq 
Likelihood Ratio 578.1265 5 <.0001 
Score 229.0642 5 <.0001 
Wald 183.2826 5 <.0001 
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Appendix Table 18. Analysis of maximum likelihood estimates for high income strata 
 
Parameter DF Estimate Standard 
Error 
Wald 
Chi-Square 
Pr > Chi-Sq 
Stamp 1 0.9307 0.1592 34.1606 <.0001 
Freshness  1 1.8099 0.1963 85.0028 <.0001 
Fat Content 1 2.0883 0.2158 93.6670 <.0001 
Hygiene  1 4.3549 0.3285 175.7651 <.0001 
Price  1 -0.1524 0.0135 127.9011 <.0001 
Number of observations read 204 and number of observations read 204. Probabilities 
modelled are cumulated over the lower ordered values. Convergence criterion 
(GCONV=1E-8) satisfied. 
 
Appendix Table 19. Odds ratio estimates for high income strata 
 
 
Effect Point Estimate 95% Wald 
Confidence Limits 
Stamp 2.536 1.856 3.465 
Freshness  6.110 4.159 8.977 
Fat Content 8.071 5.288 12.320 
Hygiene  77.863 40.900 148.230 
Price  0.859 0.836 0.882 
 
Appendix Table 20. Association of predicted probabilities and observed responses for high 
income strata 
 
Percent Concordant 88.8 Somers' D 0.824 
Percent Discordant 6.4 Gamma 0.865 
Percent Tied 4.8 Tau-a 0.759 
Pairs 19074 C 0.912 
 
